Technical
documentation

'E Ordering &

quality

i3 TEXAS
INSTRUMENTS

Design &
development

E Support &
training

DRV8714-Q1, DRV8718-Q1
JAJSKVBC — AUGUST 2020 — REVISED AUGUST 2022

DRV871x-Q1 [AVVRIHEANERESEEHE1FD14 54 VERBRBT V T#EZ

EFE#HATINFFv+RIL - AT—F

" N=FTVyZ Tk FIAN

15K

o H#ETTVr—TarHIiZ AEC-Q100 FRE R A
— REZL—F 1:-40°C~+125°C. T
o TINTFFXRINoN—T T Yy =R RFAN
- EVHBDON=T TV RTAR (x4, x8) /)T
Uk
—  EEEIPH:4.9V~37V (faxffix KEF 40V)
- W~y TR LT 4 o PWM AT
— 100% PWM (Z%} T AR T T —Fp—T R
—
=77V H 7V SPlI O&HIET—F
. 747“*?\%&"7 N RFGAT T —F%T7F %
— FREERIREZ R AL — L — N4
— 30 IR R A o A
— B50pA~62mA Dt —7 - —XE i
— B0UA~B2mA Dt — - IR T
FYREA NN R oA 7T
. H*B%al@r“u\zﬂﬁl@ SRS v T T
- ATA N ATAR, Foldr—P AR E YR —b
— AEFAFHIE (10, 20, 40, 80V/V)
o BEHOAH—T A A KT a mF AR
— SPL:EEM7 R 2k
- HW: il offisgbe~1ar (MCU) oD
I
o I XURR VQFN Rolr—
o PREEFERE AL
- HARIAN-F4ZxT—T7 L -t (DRVOFF)
- Klg. AV—T - E—F-F—H—-TL—F
(BRAKE)
— EFR /X2l —XEEER
— MOSFET Vpg 1 & it B
— MOSFET Vgg 7' —h+ 74 /LN
— KEEKEM: MOSFET T vy— iR
— FTTA j‘*‘7/ﬁ17&%5_/ u/Lﬁ‘
— TONARBEEILE L o N
— UAVRU T T Ry S A~
— TV MRIENDIAZE (NFAULT)
27U —=3>
o H#HTIUfE DC EB—H—
o NJ— e —heETa—/L
o NU— T PLUT R —h
o KT ETa—/L
o HKRHIEEY 2—L
o FEEyLL—T
o MU AIvTar B U UHIHIE Y 2—

(T BT TTT)

3=

DRV871x-Q1 T /A A7 7T, DT —F—F7=
T AM AT T 5720 D EER~ L TFF ¥ R —]e
RIANRTY, ZNHDT /(X 4 > (DRVE714-Q1) £
71 8 (DRV8718 Q1) DN—=T TV =k FTA
RIANRNEBIR . BRY YT REE=SEN
r:aszbfio@ VAT DEROBHES AR AR
E
A<=k =R RIAT T —FT I F X3 T v F A L%
BHLUTEHWMEBEREZYIEL, 2L —L — R HIIL CTER
T (EMI) 2RI L | ISR IE 2 feai (b U C i 7 MERE
ZERLET,

N=T TV EIT H 7Yy MSE U CHIEI 5728
D AFTE—R Mg >TET, SPI HlfHIEEE L A&
T, 4 DO PWM AN ZEEBEDORTA DT~ L
F TV IR (S HEAL) THIENTEET,

ISR Yo b T NI AT A B R RED
EHLL, V4 RUOFMEER T CTh-oTh, E—X—Eilt %
HREIICRIE CEXET, AU TR MR NS
WX, B—HARFEINAY AR DB AR TT 7 &l
AcEEd,

ARTNARZ, —HEOREH RS L THBY, (BN
FW AT LAEMEOMESE 2 FEBUCELE T, ZHHDMR
FEREREICIX (KB LA E T, 45 MOSFET
D Vpsg BEREMRE Vas /7‘ MEERAE 7T A
A =T A BLOVERE OZM, NEH 2R s
BVRERREN DV E T,

I
HiEs Rolr—y ZRARY AR (AFF)
VQFN (40) 6.00mm x 6.00mm
DRV8714-Q1 HTQFP (48) 7.00mm x 7.00mm
VQFN (56) 8.00mm x 8.00mm
DRV8718-Q1 VQFN (56) 8.00mm x 8.00mm

(1) FUARIEER Sy =2 oW L, ZOTF =X — DR REIZH
DELEREZRLUTLTESN,

DRV871x-Q1

PWM 4-Channel
SPI 8-Channel >

DRVOFF/nFLT, Multi-Channel

Smart Gate Driver

Current Sense

Controller
[
[

MOSFET
Half-Bridge

BELZ7OvIH

BEFEIR O TI EHZ DWW TOFEHEFIR L2 0% R, S OB A #3720 B M CETIICIR AL TWDb 0 TF, 5%
www.ti.com TR TE ZONENFITELEINET, TI TIEXERO EftE s L0 41

BHROIEEER 2 Z BB ENET IO B WL ET,

25 IE AR IEFERR O T B i HU

IZOEEL UL —UURFEW - L ER A, FEREOREH e E DRINTIL, Z ¥

English Data Sheet: SLVSEA2


http://www.ti.com/motor-drivers/brushed-dc-bdc-drivers/overview.html
http://www.ti.com/solution/automotive-seat-position-comfort-module
http://www.ti.com/solution/trunk-module
https://www.ti.com/solution/automotive-door-module
https://www.ti.com/solution/body-control-module-bcm
http://www.ti.com/solution/roof-motor-module
https://www.ti.com/solution/gasoline-diesel-engine-platform
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.ti.com/product/ja-jp/DRV8714-Q1?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/DRV8714-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/DRV8714-Q1?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/DRV8714-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLVSEA2

I3 TEXAS
DRV8714-Q1, DRV8718-Q1 INSTRUMENTS
JAJSKV6C — AUGUST 2020 — REVISED AUGUST 2022 www.tij.co.jp
Table of Contents
TR e 1 8.4 Device Functional Modes...........ccccoccoinciiniienncnnne 57
2 T U= B s 1 8.5 Programming.............ccovminin 58
B 1 8.6 Register Maps.........occcveviieiiiiiieeiec e 63
4 ReVISION HISOTY........o..ovoeeeeeeeeeeeeeeeeeeeeeeeeeee e 2 9 Application Implementation.............................. 154
5 Device COomparison Table...............coooveeerrveererernnan, 3 9.1 Application Information.................ccccooei 154
6 Pin Configuration and Functions................cccccoccvu....... 4 9.2 TYPiC.aI Application .................................................. 154
6.1 VQFN (RVJ) 56-Pin Package and Pin Functions........ 4 9.3 In|t|aI|zat|on..........................._ .................................. 161
6.2 VQFN (RHA) 40-Pin Package and Pin Functions....... 7 10 Power Supply Recomm(_andatlons ............................ 162
6.3 HTQFP (PHP) 48-Pin Package and Pin Functions...10 10.1 Bulk Capacitance Sizing........cc..ccceevevviirieeeinnecnnns 162
7 SPECIfICAtIONS ... 13 1" Layout............. ..... TR RPN ER R 163
7.1 Absolute Maximum Ratings.............oeeervrerereren. 13 11.1 Layout Guidelines ..........cccccovveeinieeiniiicneceneen 163
7.2 ESD RAUNGS. ..ot eese e 14 11.2 Layout Example..........ccoecviiriiiiiiiiieceee e 164
7.3 Recommended Operating Conditions....................... 14 12 Device Documgntation and Support..............ccoeee. 165
7.4 Thermal INfOrmation ... 14 12.1 Documentation SUppOrt.........ccooveeiiiiiiiiieeiiieeens 165
7.5 Electrical Characteristics. ... 14 12.2 Receiving Notification of Documentation Updates 165
7.6 Timing Requirements............ccocveeveeeveeeeeeeeeees 22 12.3 PR UV =R i 165
7.7 TIMiNG DIagrams.........oovoveveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 22 12.4 Trademarks..........ooeiiiiiiiiiieei e 165
7.8 Typical Characteristics...........cceeeeveeeeeeeereenns 23 12.5 Electrostatic Discharge Caution...............cccceeneee. 165
8 Detailed DeSCHPLioN. ............cccoeveeeeeeeeeeeeeeeen, 25 12.8 GlOSSANY..ceeieeeeiiieeeeiee e 165
8.1 OVEIVIEW. oo, 25 13 Mechanical, Packaging, and Orderable
8.2 Functional Block Diagram..........cccccceeeceeerernnnn. 26 Information................ccooiii i 165
8.3 Feature DescCription...........occcveveeeiiiieeeiie e 30
4 Revision History
ERERSRRBOFETIILGET 2R TCWET, LOWGETREEITREERICHEL TOET,
Changes from Revision B (June 2021) to Revision C (August 2022) Page
I | e A v A M Y g = 1 RO 1
Changes from Revision A (December 2020) to Revision B (June 2021) Page
* Vopr specification improved t0 +/- TMV ...t e e et e e e s st e e e e ssnteeeeessnaeeaeeaane 13
*  Amplifier CMRR MIN specification added...........cccooiiiiiiiiiiiie e e e e e e 13
* Removed typo reference 10 ADDR _FLT ... . et e e e e e e et e e e e e e e e e e e e e nnneneeee 57
Changes from Revision * (August 2020) to Revision A (December 2020) Page
o T —IDART—Z A% HAMERI DD EFETR G JITZE T it 1
2 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8714-Q1 DRV8718-Q1


https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

13 TEXAS

INSTRUMENTS

www.tij.co.jp

DRV8714-Q1, DRV8718-Q1
JAJSKVBC — AUGUST 2020 — REVISED AUGUST 2022

5 Device Comparison Table

DEVICE HALF-BRIDGES AMPLIFIERS INTERFACE PACKAGE PINS
6x6 mm VQFN 40
DRV8714H-Q1 4 2 Hardware (H/W)
7x7 mm HTQFP 48
6x6 mm VQFN 40
DRV8714S-Q1 4 2 Serial (SPI) 7xX7 mm HTQFP 48
8x8 mm VQFN 56
DRV8718S-Q1 8 2 Serial (SPI) 8x8 mm VQFN 56

# 5-1. DRV8714-Q1 SPI vs. H/W Feature Comparison

Feature DRV8714S-Q1 SPI Interface DRV8714H-Q1 H/W Interface
PWM Input Mode 4 Modes 4 Modes
Gate Drive Output Current (Iprjve) 16 Settings 6 Settings
Dead Time Handshake + 3 Fixed Settings Handshake Only
Vps Comparator Threshold 16 Settings 6 Settings
Vps and Vgs Blanking Time (tprive) 8 Settings Fixed, 8 us
Vps Deglitch Time 4 Settings Fixed, 4 ys
Vgs Deglitch Time Fixed, 2 ys Fixed, 2 ys
Vpg Fault Response 4 Modes Fixed, Cycle-By-Cycle
Vgs Fault Response 4 Modes Fixed, Cycle-By-Cycle
Amplifier Gain 4 Settings 4 Settings
Amplifier Blanking Time 8 Settings N/A
Amplifier Reference Voltage 2 Settings Fixed, Varer / 2
Vpypp Undervoltage Fault Response 2 Modes Auto Retry
Vpypp Overvoltage Fault Response 4 Modes N/A
Vycp Undervoltage Fault Response 2 Modes Auto Retry
Vycp Undervoltage Threshold 2 Settings Fixed, 2.5V
Offline Open Load Diagnostic Available N/A
Offline Short Circuit Diagnostic Available N/A
Watchdog Timer Available N/A

Multi-Function DRVOFF/nFLT Pin

Configurable DRVOFF or nFLT

nFLT Fault Report Only
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6 Pin Configuration and Functions
6.1 VQFN (RVJ) 56-Pin Package and Pin Functions
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6-1. DRV8718S-Q1 VQFN (RVJ) 56-Pin Package Top View
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# 6-1. VQFN (RVJ) 56-Pin Package Pin Functions

PIN
e NAME 110 TYPE DESCRIPTION
" | DRV8718S-Q1 | DRV8714S-Q1
- Serial clock input. Serial data is shifted out and captured on the corresponding

1 SCLK | Digital - . o .
rising and falling edge on this pin. Internal pulldown resistor.

2 SDI Digital Serial data |n'put. Data is captured on the falling edge of the SCLK pin. Internal
pulldown resistor.

3 SDO o Digital Serial data output. Data is shifted out on the rising edge of the SCLK pin.
Push-pull output.

4 IN1 IN1/EN1 | Digital

5 IN2 IN2/PHA1 | Digital

— Half-bridge and H-bridge control input. See 733~ 8.3.3. Internal pulldown.

6 IN3 IN3/EN2 | Digital

7 IN4 IN4/PH2 | Digital

8 nSLEEP | Digital Device enable pin. Lc_)glc low to shutdown the device and enter sleep mode.
Internal pulldown resistor.

9 DRVOFF/nELT e Digital Mult\l-fu\nctlon pin for either driver shu.tdown input or fault indicator output. See
7313l 8.3.8. Internal pulldown resistor.
External voltage reference and power supply for current sense amplifiers.

10 AREF Power Recommended to connect a 0.1-uF, 6.3-V ceramic capacitor between the
AREF and AGND pins.

11 AGND 1/0 Power Device ground. Connect to system ground.

12 SO1 (0] Analog |Shunt amplifier output.

13 S02 (0] Analog | Shunt amplifier output.

Powered off braking pin. Logic high to enable low-side gate drivers while in

14 BRAKE ! Digital low-power sleep mode. See 722 8.3.8.2. Internal pulldown resistor.
15 SP1 | Analog | Amplifier positive input. Connect to positive terminal of the shunt resistor.
16 SN1 | Analog | Amplifier negative input. Connect to negative terminal of the shunt resistor.
17 SP2 | Analog | Amplifier positive input. Connect to positive terminal of the shunt resistor.
18 SN2 | Analog | Amplifier negative input. Connect to negative terminal of the shunt resistor.
19 GL1 NC (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
20 SH1 NC | Analog |High-side source sense input. Connect to the high-side MOSFET source.
21 GH1 NC O Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
22 GH2 GH1 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
23 SH2 SH1 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
24 GL2 GL1 O Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
25 PGND1 | Analog ;Sg\(]-sédz cl:/slgtSOF;'l(; gzt?c(lri:a/s; :; ;ir;isdegzr;d_ 4p.ower return. Connect to system
26 GL3 GL2 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
27 SH3 SH2 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
28 GH3 GH2 O Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
29 GH4 NC O Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
30 SH4 NC | Analog |High-side source sense input. Connect to the high-side MOSFET source.
31 GL4 NC (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
32 GND 1/0 Ground |Device ground. Connect to system ground.
33 CP2L /0 Power | Charge pump switching node. Connect a 100-nF, PVDD-rated ceramic
34 CP2H 1/O Power |capacitor between the CP2H and CP2L pins.
35 CP1L /0 Power | Charge pump switching node. Connect a 100-nF, PVDD-rated ceramic
36 CP1H /0 Power |capacitor between the CP1H and CP1L pins.
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& 6-1. VQFN (RVJ) 56-Pin Package Pin Functions (continued)

PIN
NAME 110 TYPE DESCRIPTION
NO. DRV8718S-Q1 ‘ DRV8714S-Q1
37 VCP /o Power \(;gz;r%igl;r?/%olju;ﬁ):; Connect a 1-pF, 16-V ceramic capacitor between the
Device driver power supply input. Connect to the bridge power supply. Connect
38 PVDD Power |a 0.1-uF, PVDD-rated ceramic capacitor and local bulk capacitance greater
than or equal to 10-uF between PVDD and GND pins.
39 DRAIN Analog Eig(rj]?:id'\gOMSgSE;EqI':ac;?a\i/r?:_age sense pin. Connect to common point of the
40 NC — — No connection.
41 GL5 NC (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
42 SH5 NC | Analog |High-side source sense input. Connect to the high-side MOSFET source.
43 GH5 NC (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
44 GH6 GH3 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
45 SH6 SH3 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
46 GL6 GL3 O Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
47 PGND2 | Analog ;?:S:cijdg cI’\gce)tSoFtli'le' %aeﬁccéri;lﬁdﬁsa I?ir:’isdeggnsc{ gower return. Connect to system
48 GL7 GL4 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
49 SH7 SH4 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
50 GH7 GH4 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
51 GH8 NC (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
52 SH8 NC | Analog |High-side source sense input. Connect to the high-side MOSFET source.
53 GL8 NC O Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
54 DGND 1/0 Ground |Device ground. Connect to system ground.
s | power e e e e e 0 comec
s

pac
The DRV8718-Q1 56-Pin VQFN (RVJ) and DRV8714-Q1 56-Pin VQFN (RVJ) packages are drop in
pin-to-pin compatible. Please note that the locations of half-bridges 1,2,3 and 4 will be shifted for the
DRV8714-Q1 to help with PCB routing.
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6.2 VQFN (RHA) 40-Pin Package and Pin Functions
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Eq 6-4. DRV8714H-Q1 VQFN (RHA) 40-Pin Package Top View
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# 6-2. VQFN (RHA) 40-Pin Package Pin Functions

PIN
e NAME 110 TYPE DESCRIPTION
" | DRV8714S-Q1 | DRV8714H-Q1
- Serial data input. Data is captured on the falling edge of the SCLK pin. Internal
SDI —_ | Digital .
1 pulldown resistor.
— IDRIVE | Analog |Gate driver output current setting. 6 level input pin set by an external resistor.
SDO _ o Digital Serial data output. Data is shifted out on the rising edge of the SCLK pin.
2 Push-pull output.
— MODE | Analog |Analog PWM input mode setting. 4 level input pin set by an external resistor.
3 IN1/EN1 | Digital
4 IN2/PH1 | Digital
— Half-bridge and H-bridge control input. See 273>~ 8.3.3. Internal pulldown.
5 IN3/EN2 | Digital
6 IN4/PH2 | Digital
7 nSLEEP | Digital Device enable pin. L(_)glc low to shutdown the device and enter sleep mode.
Internal pulldown resistor.
DRVOFE/NELT . e Digital Mult!-furlctlon pin for either driver shu.tdown input or fault indicator output. See
8 273132 8.3.8. Internal pulldown resistor.
. nELT o Digital Fault |nd|c_:ator output. Th_ls pin is pulled logic Iovy to indicate a fault condition.
Open-drain output. Requires external pullup resistor.
9 SO1 (0] Analog |Shunt amplifier output.
10 S02 (0] Analog | Shunt amplifier output.
- Powered off braking pin. Logic high to enable low-side gate drivers while in
" BRAKE ! Digital low-power sleep mode. See 722 8.3.8.2. Internal pulldown resistor.
12 SP1 | Analog | Amplifier positive input. Connect to positive terminal of the shunt resistor.
13 SN1 | Analog | Amplifier negative input. Connect to negative terminal of the shunt resistor.
14 SP2 | Analog | Amplifier positive input. Connect to positive terminal of the shunt resistor.
15 SN2 | Analog | Amplifier negative input. Connect to negative terminal of the shunt resistor.
16 GH1 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
17 SH1 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
18 GL1 O Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
Low-side MOSFET gate drive 1-2 sense and power return. Connect to system
19 PGND1 I Analog ground close to the device and half-bridge 1-2.
20 GL2 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
21 SH2 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
22 GH2 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
23 cP2L 1’0 Power | Charge pump switching node. Connect a 100-nF, PVDD-rated ceramic
24 CP2H 1/O Power |capacitor between the CP2H and CP2L pins.
25 CP1L e Power | Charge pump switching node. Connect a 100-nF, PVDD-rated ceramic
26 CP1H /0 Power |capacitor between the CP1H and CP1L pins.
Charge pump output. Connect a 1-yF, 16-V ceramic capacitor between the
27 veP VO | Power |\cpand PVDD pins.
Device driver power supply input. Connect to the bridge power supply. Connect
28 PVDD Power |a 0.1-uF, PVDD-rated ceramic capacitor and local bulk capacitance greater
than or equal to 10-uF between PVDD and GND pins.
Bridge MOSFET drain voltage sense pin. Connect to common point of the
29 DRAIN ' | Analog | high-side MOSFET drains.
30 GH3 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
31 SH3 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
32 GL3 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
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& 6-2. VQFN (RHA) 40-Pin Package Pin Functions (continued)

PIN
e NAME 110 TYPE DESCRIPTION
" | DRV8714S-Q1 ‘DRV8714H-Q1
Low-side MOSFET gate drive 3-4 sense and power return. Connect to system
33 PGND2 ! Analog ground close to the device and half-bridge 3-4.
34 GL4 O Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
35 SH4 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
36 GH4 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
37 GND 1/0 Ground |Device ground. Connect to system ground.
Device logic and digital output power supply input. External voltage reference
38 DVvDD Power and power supply for current sense amplifiers. Recommended to connect a
1.0-uF, 6.3-V ceramic capacitor between the DVDD and GND pins.
nSCS . | Digital Serial ch_|p s_elect. A logic low on th_ls pin enables serial interface
39 communication. Internal pullup resistor.
— GAIN | Analog | Amplifier gain setting. 4 level input pin set by an external resistor.
- Serial clock input. Serial data is shifted out and captured on the corresponding
SCLK — | Digital - . o .
40 rising and falling edge on this pin. Internal pulldown resistor.
— VDS | Analog | VDS monitor threshold setting. 6 level input pin set by an external resistor.
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6.3 HTQFP (PHP) 48-Pin Package and Pin Functions

48 [ ] sClk
47 [ nscs
46 ] pvpD
45 [ ] DGND
44 [ Ne
48[ INe
2 JaHa
a1 JsHa
40 [ oL
39 [ ] PGND2
8| JaLs
37 ]sHs

SDI 1 36 [ JGHs
Sbo 2 e 35 ]NC
INTENT [ |3 : : 34 [ ] DRAN
IN2EN2 [ |4 : : 33 ]PvDD
INSEN3 [ |5 : : 2 Jvep
INMEN4 [ |6 : Thermal : 3t JcPH
nSLEEP [ |7 : Pad : 30 [ JopiL
DRVOFF/MFLT [ |8 : : 29[ ] cPH

AREF [ |9 : : 28 JocPaL

AGND [ 10 : : 27 JaND
SOt " R ! 26 [ ]nC
s02 12 25 JaH2

BRAKE 13
NG 14
SP1 15
SN1 16
sp2 [ |17
SN2 18
GHT [ 19
sHi [ |20
GL1 21

PGNDY [ |22
G2 [ |2
SH2 24

6-5. DRV8714S-Q1 HTQFP (PHP) 48-Pin Package Top View

48 [ ] vbs
47 ] GAN
46 [ ] ovoD
45 ] bGND
44 [ Ne
43 ]NC
2] cHe
4[] sHa
40 [ oL
39 [ ] PGND2
8 ]aGl3
37 ]sH3

IDRIVE 1 36 [_JaHs
MODE 2 e 5[ JNC
INVENT [ |3 : : 34 ] DRAN
IN2EN2 [ | 4 : : 33 [ ] pvDD
INSENS [ |5 : : 32 Jvep
|
|
IN4EN4 [ |6 : Thermal | 31 [ ] cPiH
nsLeeP [ |7 | Pad : 30 JopiL
Lt : ! N —
AREF [ |9 : : 28 GP2L
AGND [ |10 : : 27 ]enp
sor [ v - . Y —
so2 [ 12 25 GH2

BRAKE 13
NC 14
SP1 15
SN1 16
SP2 17
SN2 18
GH1 19
SH1 20
GL1 21
PGND1 22
GL2 23
SH2 24

6-6. DRV8714H-Q1 HTQFP (PHP) 48-Pin Package Top View
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£ 6-3. HTQFP (PHP) 48-Pin Package Pin Functions

PIN
e NAME 110 TYPE DESCRIPTION
" | DRV8714S-Q1 | DRV8714H-Q1
- Serial data input. Data is captured on the falling edge of the SCLK pin. Internal
SDI —_ | Digital .
1 pulldown resistor.
— IDRIVE | Analog |Gate driver output current setting. 6 level input pin set by an external resistor.
SDO _ o Digital Serial data output. Data is shifted out on the rising edge of the SCLK pin.
2 Push-pull output.
— MODE | Analog |Analog PWM input mode setting. 4 level input pin set by an external resistor.
3 IN1/EN1 | Digital
4 IN2/PH1 | Digital
— Half-bridge and H-bridge control input. See 273>~ 8.3.3. Internal pulldown.
5 IN3/EN2 | Digital
6 IN4/PH2 | Digital
7 nSLEEP | Digital Device enable pin. L(_)glc low to shutdown the device and enter sleep mode.
Internal pulldown resistor.
DRVOFE/NELT . e Digital Mult!-furlctlon pin for either driver shu.tdown input or fault indicator output. See
8 273132 8.3.8. Internal pulldown resistor.
. nELT o Digital Fault |nd|c_:ator output. Th_ls pin is pulled logic Iovy to indicate a fault condition.
Open-drain output. Requires external pullup resistor.
External voltage reference and power supply for current sense amplifiers.
9 AREF Power Recommended to connect a 0.1-pF, 6.3-V ceramic capacitor between the
AREF and AGND pins.
10 AGND /0 Power |Device ground. Connect to system ground.
11 SO1 (@] Analog |Shunt amplifier output.
12 SO2 O Analog | Shunt amplifier output.
- Powered off braking pin. Logic high to enable low-side gate drivers while in
13 BRAKE ! Digital low-power sleep mode. See 73z 8.3.8.2. Internal pulldown resistor.
14 NC — — No connection.
15 SP1 | Analog | Amplifier positive input. Connect to positive terminal of the shunt resistor.
16 SN1 | Analog | Amplifier negative input. Connect to negative terminal of the shunt resistor.
17 SP2 | Analog | Amplifier positive input. Connect to positive terminal of the shunt resistor.
18 SN2 | Analog | Amplifier negative input. Connect to negative terminal of the shunt resistor.
19 GHA1 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
20 SH1 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
21 GL1 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
Low-side MOSFET gate drive 1-2 sense and power return. Connect to system
22 PGND1 ! Analog ground close to the device and half-bridge 1-2.
23 GL2 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
24 SH2 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
25 GH2 O Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
26 NC — — No connection.
27 GND 1/0 Power Device ground. Connect to system ground.
28 CP2L 1’0 Power | Charge pump switching node. Connect a 100-nF, PVDD-rated ceramic
29 CP2H 1/O Power |capacitor between the CP2H and CP2L pins.
30 CP1L /0 Power | Charge pump switching node. Connect a 100-nF, PVDD-rated ceramic
31 CP1H 1/O Power |capacitor between the CP1H and CP1L pins.
Charge pump output. Connect a 1-pyF, 16-V ceramic capacitor between the
32 vep VO | Power |ycpand PVDD pins.
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# 6-3. HTQFP (PHP) 48-Pin Package Pin Functions (continued)

PIN
e NAME 110 TYPE DESCRIPTION
" | DRV8714S-Q1 ‘DRV8714H-Q1
Device driver power supply input. Connect to the bridge power supply. Connect
33 PVDD Power |a 0.1-uF, PVDD-rated ceramic capacitor and local bulk capacitance greater
than or equal to 10-uF between PVDD and GND pins.
Bridge MOSFET drain voltage sense pin. Connect to common point of the
34 DRAIN Analog | side MOSFET drains.
35 NC — — No connection.
36 GH3 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
37 SH3 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
38 GL3 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
Low-side MOSFET gate drive 3-4 sense and power return. Connect to system
39 PGND2 ! Analog ground close to the device and half-bridge 3-4.
40 GL4 (0] Analog |Low-side gate driver output. Connect to the gate of the low-side MOSFET.
41 SH4 | Analog |High-side source sense input. Connect to the high-side MOSFET source.
42 GH4 (0] Analog |High-side gate driver output. Connect to the gate of the high-side MOSFET.
43 NC — — No connection.
44 NC — — No connection.
45 DGND 1/0 Ground |Device ground. Connect to system ground.
Device logic and digital output power supply input. External voltage reference
46 DvDD Power and power supply for current sense amplifiers. Recommended to connect a
1.0-uF, 6.3-V ceramic capacitor between the DVDD and GND pins.
- Serial clock input. Serial data is shifted out and captured on the corresponding
nSCS — | Digital oy . o -
47 rising and falling edge on this pin. Internal pullup resistor.
— GAIN | Analog | Amplifier gain setting. 4 level input pin set by an external resistor.
- Serial clock input. Serial data is shifted out and captured on the corresponding
SCLK — | Digital oy . o .
48 rising and falling edge on this pin. Internal pulldown resistor.
— VDS | Analog | VDS monitor threshold setting. 6 level input pin set by an external resistor.
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7 Specifications
7.1 Absolute Maximum Ratings

over operating temperature range (unless otherwise noted)(")

MIN MAX| UNIT

Driver power supply pin voltage PVDD -0.3 40 \Y
MOSFET drain sense pin voltage DRAIN -0.3 40 V
Voltage difference between ground pins AGND, DGND, GND -0.3 0.3 \Y
Charge pump pin voltage VCP -0.3 55 \%
Charge pump high-side pin voltage cPH Vevop — 03 Vvep + 03 v

CP2H Vpypp — 0.6 Vycp + 0.3 \
Charge pump low-side pin voltage CP1L, CP2L -0.3  Vpypp + 0.3 \%
Digital power supply pin voltage DVDD -0.3 5.75 \Y

DRVOFF/nFLT, GAIN, IDRIVE, INX/ENX,
Logic pin voltage INx/PHx, MODE, nSLEEP, nSCS, -0.3 5.75 \%

SCLK, SDI, VDS
Output logic pin voltage DRVOFF/nFLT, SDO -0.3  Vpypp +0.3 Vv
Brake pin voltage BRAKE -0.3  Vpypp + 0.3 \%
High-side gate drive pin voltage -2 Vycp + 0.3
Transient 1-ps high-side gate drive pin voltage GHx(@ -5 Vycp + 0.3 Y
High-side gate drive pin voltage with respect to SHx -0.3 13.5
High-side sense pin voltage SHx® -2 40 v
Transient 1-ps high-side sense pin voltage -5 40
Low-side gate drive pin voltage -2 13.5
Transient 1-ps low-side gate drive pin voltage GLx@ -3 13.5 \%
Low-side gate drive pin voltage with respect to PGNDx -0.3 13.5
Low-side sense pin voltage PGNDx(@ -2 2 y
Transient 1-ps low-side sense pin voltage -3 3
Peak gate drive current GHx, GLx Inf_eimizlz Inﬁmﬁ!g mA
Amplfier power supply and reference pin voltage AREF -0.3 5.75 \%
Amplifier input pin voltage SNx, SPx -2 Vycp + 0.3 v
Transient 1-ps amplifier input pin voltage -5 Vycp + 0.3
Amplifier input differential voltage SNx, SPx -5.75 5.75 \Y
Amplifier output pin voltage SOx -0.3 Varer + 0.3 \%
Ambient temperature, Ta —40 125 °C
Junction temperature, T —40 150 °C
Storage temperature, Tgq -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.

(2) PVDD and DRAIN with respect to GHx, SHx, GLx, or PGNDx should not exceed 40-V. When PVDD or DRAIN are greater than 35-V,
negative voltage on GHx, SHx, GLx, and PGNDx should be limited to ensure this rating is not exceeded. When PVDD and DRAIN are
less than 35-V, the full negative voltage rating of GHx, SHx, GLx, and PGNDx is available.
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7.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per AEC Q100-002(") £2000
Electrostatic HBM ESD Classification Level 2
V(Esp) : - \
discharge Charged device model (CDM), per AEC Q100-011 | Corner pins 750
CDM ESD Classification Level C4B Other pins +500

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

7.3 Recommended Operating Conditions
over operating temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
VpevpDd Driver power supply voltage PVDD 4.9 37 V
Iys (M High-side average gate-drive current GHx 0 15| mA
s ™M Low-side average gate-drive current GLx 0 15| mA
Vpvop Digital power supply voltage DVDD 3 5.5 \%
C BRAKE, DRVOFF/nFLT, INX/ENX, INx/
VbiN Digital input voltage PHx, nSLEEP, nSCS, SCLK, SDI 0 5.5 \Y
Ibout Digital output current SDO 0 5 mA
Vob Open drain pullup voltage DRVOFF/nFLT 0 5.5 \Y
lob Open drain output current DRVOFF/nFLT 0 5 mA
VBRAKE Brake input voltage BRAKE 0 PVDD V
V AREF Amplfier reference supply voltage AREF 3 5.5 \%
Iso Shunt amplifier output current SOx 0 5 mA
Ta Operating ambient temperature —40 125 °C
T, Operating junction temperature -40 150 °C

(1) Power dissipation and thermal limits must be observed

7.4 Thermal Information

DRV8718-Q1 DRV8714-Q1 DRV8714-Q1 DRV8714-Q1
THERMAL METRIC(") RVJ (VQFN) RVJ (VQFN) RHA (VQFN) PHP (HTQFP) | UNIT
56 PINS 56 PINS 40 PINS 48 PINS
Rgya Junction-to-ambient thermal resistance 25.6 24.7 31 30.3 °C/W
ReJctop) | Junction-to-case (top) thermal resistance 15.2 14.1 20.9 18.7 °C/W
Reys Junction-to-board thermal resistance 10.0 9.0 125 13.5 °C/W
Wyr Junction-to-top characterization parameter 0.2 0.2 0.2 0.3 °C/W
Y Junction-to-board characterization parameter 9.9 9.0 12.4 13.4 °C/W
Rauc(bot) | Junction-to-case (bottom) thermal resistance 3.0 23 2.3 2.2 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

7.5 Electrical Characteristics
4.9V < Vpypp £37V, —40°C < T;<150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.
PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT

POWER SUPPLIES (DRAIN, DVDD, PVDD, VCP)

VPVDD: VDRAIN =13.5 V, nSLEEP =0V
BRAKE =0 V, 40 < T, < 85°C 225 351 bA
lpvbDQ PVDD sleep mode current
Vpvop, Vprain = 13.5V, nSLEEP =0 V 10 15 A
BRAKE =5V, —40 < T, < 85°C M
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vpvops Vprain = 13.5V, nSLEEP =0V
IbrAINGQ DRAIN sleep mode current _40<T,<85°C 1.25 2 MA
Vpevops Vorain = 13.5V, nSLEEP =0V 1.25 3
-40<T,;=<85°C '
Ibvbba DVDD sleep mode current MA
VF’VDD! VDRAIN =13.5 V, nSLEEP =0V 295 505
—40 < T, <85°C, DRV8714-Q1 RHA ' ’
IPVDD PVDD active mode current VPVDD! VDRAIN =13.5 V, nSLEEP =5V 13.5 15.5 mA
. VPVDD! VDRAIN =135 V, nSLEEP =5 V,
IbrAIN DRAIN active mode current Vs L < 500 mV 1 1.65 mA
Vovpp =5V, SDO =0V 8 10| mA
DRV8718-Q1 RVJ, DRV8714-Q1 RVJ
Iovop DVDD active mode current
Vovpp =5V, SDO =0V 10 13| mA
DRV8714-Q1 RHA
fovop Digital oscilator switching frequency Primary frequency of spread spectrum. 14.25 MHz
twake Turnon time nSLEEP =5V to active mode 1 ms
tsLEEP Turnoff time nSLEEP =0V to sleep mode 1 ms
Vpvpp 29V, lycp £ 30 mA 9.5 10.5 11
VF’VDD =7 V, lVCF’ <25 mA 8.5 9 1"
Charge pump regulator voltage with Vevop =7V, lycp £ 25 mA, 8.4 9 1
respect to PVDD DRV8714-Q1 RHA ’ \Y
Triple mode Vevop = 4.9V, lyep < 12 mA 7 75 1
VPVDD =49 V, |ch <12 mA,
DRV8714-Q1 RHA 68 75 "
Vvep
VPVDD =13 V, IVCP <25 mA 9.5 10.5 1"
Vpvop =9V, lycp £ 13.5 mA 7 8 11
Charge pump regulator voltage with Vevop =9V, lycp £ 13.5 mA, 6.9 8 1
respect to PVDD DRV8714-Q1 RHA ' \%
Double mode Vevop = 7V, hygp < 10 mA 54 6 11
VF’VDD =7 V, lVCF’ <10 mA,
DRV8714-Q1 RHA 53 6 1
fvcp Charge pump switching frequency Primary frequency of spread spectrum. 400 kHz
LOGIC-LEVEL INPUTS (BRAKE, DRVOFF/nFLT, INX/EN, INx/PHx, nSLEEP, nSCS, SCLK, SDI)
DRVOFF/nFLT, INX/ENXx, INx/PHXx, 0 Vpvpp X
Vi Input logic low voltage nSLEEP, SCLK, SDI 0.3 \Y
BRAKE 0 0.6
DRVOFF/nFLT, INX/ENX, INx/PHXx, Vpvpop X 55
ViH Input logic high voltage nSLEEP, SCLK, SDI 0.7 ' \Y
BRAKE 1.8 5.5
DRVOFF/nFLT, INX/ENX, INx/PHx, Vpvop X
Vivs Input hysteresis nSLEEP, SCLK, SDI 0.1 Vv
BRAKE 0.5
Vpin = 0V, BRAKE, DRVOFF/nFLT, INx/ _5 5
I Input logic low current ENx, INx/PHx, nSLEEP, SCLK, SDI pA
Vpin =0V, nSCS 50 100
Vpin = 5V, DRVOFF/nFLT, INX/ENXx, INx/ 50 100
PHx, nSLEEP, SCLK, SDI A
I Input logic high current Voin =5V, Vpypp =5V, nSCS -5 5
Vpin =5V, nSLEEP = 0V, BRAKE 5 10 pA
Vpin =5V, nSLEEP = 5V, BRAKE 35 100 pA
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
To GND, DRVOFF/nFLT, INX/ENX, INx/
PHx, nSLEEP, SCLK, SDI 50 100 150 k@
. BRAKE to GND, nSLEEP =0V
Rpp Input pulldown resistance BRAKE <2V, 4.9 V = Vpypp < Veos ov 500 1000 1500 kQ
BRAKE to GND, nSLEEP =5V
BRAKE <2V, 4.9V < Vpypp < Vpos_ov 50 136 200 kQ
Rpy Input pullup resistance To DVDD, nSCS 50 100 150 kQ
MULTI-LEVEL INPUTS (GAIN, IDRIVE, MODE, VDS)
. GA'N, MODE VDVDD X
Vari Quad-level input 1 Voltage to set level 1 0 0.1 v
. GAIN, MODE
Rar Quad-level input 2 Resistance to GND to set level 2 44.65 47 49.35 kQ
. GAIN, MODE .
Rais Quad-level input 3 Resistance to GND to set level 3 500 Hi-2 kQ
X . GAIN, MODE Vpvpp X
Vau Quad-level input 4 Voltage to set level 4 0.9 55V
Raprp Quad-level pulldown resistane To GND, GAIN, MODE 98 kQ
Rapu Quad-level pullup resistane To DVDD, GAIN, MODE 98 kQ
. . |DR|VE, VDS VDVDD X
Vsit Six-level input 1 Voltage to set level 1 0 0.1 v
. . IDRIVE, VDS
Rsiz Six-level input 2 Resistance to GND to set level 2 28.5 30 315 ko
. . IDRIVE, VDS
Rsis Six-level input 3 Resistance to GND to set level 3 95 100 105 Kk
. . IDRIVE, VDS .
Rsta Six-level input 4 Resistance to GND to set level 4 500 Hi-Z kQ
. . IDRIVE, VDS
Rsis Six-level input 5 Resistance to DVDD to set level 5 58.9 62 6511 Kk
- . IDRIVE, VDS Vpvpp X
Rsie Six-level input 6 Voltage to set level 6 0.9 55V
Rspp Six-level pulldown resistane To GND, IDRIVE, VDS 98 kQ
Rspu Six-level pullup resistane To DVDD, IDRIVE, VDS 69 kQ
LOGIC-LEVEL OUTPUTS (DRVOFF/nFLT, SDO)
VoL Output logic low voltage Ibout =5 MA 0.5 Vv
Von Output logic high voltage Ipout = -5 mA, SDO VDVDg ; Y
lobz Open-drain logic high current Vop =5V, DRVOFF/nFLT -10 10 MA
GATE DRIVERS (GHx, GLx)
IprRVN_Hs = IsTRONG, lgHx = TMA,
VGHx L GHx low level output voltage GHx fo SHx 0 0.25 V
V. GLx low level output voltage IorvN_Ls = IsTRONG; laLx = TMA, 0 025 V
G L GLx to PGNDx '
V. GHx high level output voltage Iorve s = IHoLD: ek = TMA, 0 025 V
Ghix H VCP to GHx :
Vv GLx high level output voltage Iorve_Ls = lhoLp, lewx = 1MA, 105 125 v
GLx_H GLx to PGNDx . :
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
IDRVP_x = 0000b, Vgsx =3 V 0.2 0.5 0.83
IDRVP_x = 0001b, Vgsx =3 V 0.5 1 1.6
IDRVP_x = 0010b, Vgg, = 3 V 13 2 28
IDRVP_x = 0011b, Vg, = 3 V 21 3 4
IDRVP_x = 0100b, Vgsy = 3 V 2.9 4 5.3
IDRVP_x = 0101b, Vgsy = 3 V 3.75 5 6.4
IDRVP_x = 0110b, Vg, = 3 V 45 6 76
rum ey |Fo5K 018 urent(source) IDRVP_x = 0111b, Vgge = 3 V 55 7 o
IDRVP_x = 1000b, Vgsx =3 V 6 8 10
IDRVP_x = 1001b, Vgsx =3 V 9 12 15
IDRVP_x = 1010b, Vgsx =3 V 12 16 20
IDRVP_x = 1011b, Vg, = 3 V 15 20 25
IDRVP_x = 1100b, Vg, = 3 V 18 24 30
IDRVP_x = 1101b, Vg, = 3 V 24 31 40
IDRVP_x = 1110b, Vgs, = 3 V 28 48 62
IDRVP_x = 1111b, Vgey = 3 V 46 62 78
IDRIVE six-level 1, Vggx =3V 0.2 1 1.6
IDRIVE six-level 2, Vggx =3V 29 4 5.3
Peak gate current (source) IDRIVE six-level 3, Vggx =3 V 6 8 10
'oRVP.HW | )W Device IDRIVE six-level 4, Vgsy = 3 V 12 16 0 ™
» Vasx
IDRIVE six-level 5, Vggy =3V 24 31 40
IDRIVE six-level 6, Vg, = 3 V 46 62 78
IDRVN_x = 0000b, Vg, = 3 V 0.07 05 085
IDRVN_x = 0001b, Vg, = 3 V 0.23 1 17
IDRVN_x =0010b, Vggx =3 V 0.7 2 3.2
IDRVN_x = 0011b, Vgsx =3 V 1.2 3 4.6
IDRVN_x =0100b, Vggx =3 V 1.75 4 59
IDRVN_x = 0101b, Vg = 3 V 24 5 7.2
IDRVN_x = 0110b, Vggy = 3 V 3 6 8.5
Peak gate current (sink) IDRVN_x = 0111b, Vggx = 3 V 36 7 9.8
loRVN, P! | SPI Device IDRVN_x = 1000b, Vggy = 3 V 43 8 n ™
_ » Vasx
IDRVN_x =1001b, Vggx =3V 7.3 12 16
IDRVN_x =1010b, Vggx =3 V 1 16 20
IDRVN_x =1011b, Vgsx =3 V 14.3 20 25
IDRVN_x = 1100b, Vgsx =3 V 18 24 30
IDRVN_x = 1101b, Vgsy = 3 V 24 31 40
IDRVN_x = 1110b, Vgg, = 3 V 28 48 62
IDRVN_x = 1111b, Vggy = 3 V 46 62 78
IDRIVE six-level 1, Vggy = 3 V 0.23 1 17
IDRIVE six-level 2, Vggy = 3 V 1.75 4 59
Peak gate current (sink) IDRIVE six-level 3, Vgsy = 3 V 43 8 11
ToRVNHW | W Device IDRIVE six-level 4, Vgsy = 3 V 11 16 20 ™
» Vasx
IDRIVE six-level 5, Vggx =3V 24 31 40
IDRIVE six-level 6, Vggx =3V 46 62 78
lhoLp Gate pullup hold current Gate hold source current, Vggx = 3 V 5 16 30 mA
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Gate_strong pulldown current, Vgsx = 3 V 30 62 100
Ipry = 0.5 to 12mA
IsTRONG Gate pulldown strong current mA
Gate strong pulldown current, Vggx =3 V 45 128 205
Ipry = 16 to 62mA
) o GLx to PGNDx, Vgsx =3V 1.8 kQ
Rppsa Ls Low-side semi-active gate pulldown
- GLx to PGNDx, Vgsx =1V 5 kQ
Rpp_Hs High-side passive gate pulldown resistor | GHx to SHx 150 kQ
Rpp Ls Low-side passive gate pulldown resistor DRV8718-Q1, GL1, GL.2, GL3, and GL4 150 kQ
- to PGND1
Into SHx, SHx = DRAIN <28 V
GHx—-SHx =0V, nSLEEP =0V S 0 20 WA
. Into SHx, SHx = DRAIN <37 V
IsHx Switch-node sense leakage current GHx — SHx = 0V, nNSLEEP = 0 V -5 0 80 MA
Into SHx, SHx = DRAIN <37 V
GHx— SHx =0V, nNSLEEP =5V —150 100 o pA
GATE DRIVER TIMINGS (GHx, GLx)
trDR LS Low-side rising propagation delay Input to GLx rising 300 850 ns
tPoF LS Low-side falling propagation delay Input to GLx falling 300 600 ns
tPDR_HS High-side rising propagation delay Input to GHx rising 300 600 ns
tPDF_Hs High-side falling propagation delay Input to GHx falling 300 600 ns
- o —
tbEAD Internal handshake dead-time 1G(I)'(,)/(/GHX falling 10% to GHx/GLx rising 350 ns
0
VGS_TDEAD = 00b, Handshake only 0
Insertable digital dead-time VGS_TDEAD = 01b 1.6 2 2.4
tDEAD D, SPI | 5p| Device - us
VGS_TDEAD = 10b 34 4 4.6
VGS_TDEAD = 11b 7.2 8 8.8
Insertable digital dead-time
toeEAD D, HW H/W Device Handshake only 0 us
CURRENT SHUNT AMPLIFIERS (AREF, SNx, SOx, SPx)
Vcowm Common mode input range -2 Vevop * Y
CSA_GAIN = 00b 9.75 10 10.25
Sense amplifier gain CSA_GAIN =01b 19.5 20 20.5
Gcsa, spi SPI devi VIV
evice CSA_GAIN = 10b 39 40 41
CSA_GAIN = 11b 78 80 82
GAIN quad-level 1 9.75 10 10.25
Sense amplifier gain GAIN quad-level 2 19.5 20 20.5
GCSA, H/W H/W devi VIV
evice GAIN quad-level 3 39 40 41
GAIN quad-level 4 78 80 82
Vso_ STEP — 15 V, GCSA =10 VIV 292
Cso =60 pF ’
VSO STEP = 15 V, GCSA =20 VIV
— 2.2
o _— Cso = 60 pF
tseT Sense amplifier settling time to +1% us
V507 STEP = 1.5V, GCSA =40 VIV 29
CSO =60 pF :
V807 STEP = 1.5V, GCSA =80 VIV 3
Cso =60 pF
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DRV8714-Q1, DRV8718-Q1

JAJSKV6C — AUGUST 2020 — REVISED AUGUST 2022

4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
CSA_BLK =000b, % of tprve period 0
CSA_BLK = 001b, % of tpre period 25
CSA_BLK = 010b, % of tpryye period 375
oLk s Sense amplifier output blanking time CSA_BLK = 011b, % of tprive period 50 %
’ SPI Device CSA_BLK = 100b, % of tpryve period 62.5
CSA_BLK = 101b, % of tpryye period 75
CSA_BLK = 110b, % of tprve period 87.5
CSA_BLK = 111b, % of tpr)ve period 100
oLk Hw Sense amplifier output blanking time 0 ns
’ H/W Device
tsLew Output slew rate Cso = 60 pF 2.5 V/us
Output voltage bias Vspx = Vanx =0V, CSA_DIV = 0b VaReF / 2
VeIns.sP1 ISPy Device Vspx = Ve = 0V, CSA_DIV = 1b Varer /8 v
SPx = VsNx ; | AREF
VBIas, HW 3;3\?[38\(,??:9(9 bias VaRer / 2 \Y
VLINEAR Linear output voltage range Varer =3.3V =5V 0.25 VARSEE v
Vorr Input offset voltage Vgpyx = Venx =0V, Ty =25°C -1 1 mV
VorF b Input offset voltage drift Vgpyx = Vonx =0V +10 +25| pv/iC
Igias Input bias current Vspx = Vanxy =0 V 100 MA
IBiAs_OFF Input bias current offset Ispx — lsnx -1 1 MA
Irer AREF input current DIETIB.a1 ;\/SJYDRV8714-Q1 RVJ 2 3 mA
DC,-40=<T;<125°C 72 90
CMRR Common mode rejection ratio DC,-40<T;<150°C 69 90 dB
20kHz 80
PVDD to SOx, DC 100
PSRR Power supply rejection ratio PVDD to SOx, 20kHz 90 dB
PVDD to SOx, 400kHz 70
PROTECTION CIRCUITS
Vpypp rising 4325 4625 4.9
VpevbD uv PVDD undervoltage threshold \%
- Vpvop falling 425 4525 48
:/;VDD—UV—H PVDD undervoltage hysteresis Rising to falling threshold 100 mv
tpvbp_uv_pc | PVDD undervoltage deglitch time 8 10 12.75 us
Vpypp fising, PVDD_OV_LVL = Ob 21 225 24
Vpvop falling, PYDD_OV_LVL = 0b 20 215 23
Vpvop falling, PYDD_OV_LVL = 0b,
VpvbD ov PVDD overvoltage threshold DRVET14-Q1 i e ® V
- Vpvpp fising, PVDD_OV_LVL = 1b 27 28.5 30
Vpvpp falling, PYDD_OV_LVL = 1b 26 27.5 29
\ég/\?g;‘?‘ltll_rg1 PVDD_OV_LVL = 1b, 254 275 29
:/;VDD—OV—H PVDD overvoltage hysteresis Rising to falling threshold 1 \Y
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DRV8714-Q1, DRV8718-Q1 INSTRUMENTS
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
PVDD_OV_DG = 00b 0.75 1 1.5
) PVDD " dedlitch ti PVDD_OV_DG = 01b 1.5 2 2.5
overvoltage deglitch time s
FVDD_OV_DG 9¢ deq PVDD_OV_DG = 10b 3.25 4 a75 "
PVDD_OV_DG = 11b 7 8 9
v DVDD v POR threshold DVDD falling 2.5 2.7 2.9 v
su resho
bVbD_POR PRl DVDD rising 26 28 3
Vovop_PoR_ | pypp POR hysteresis Rising to falling threshold 100 mv
HYS
{ovDD_POR_D | py/pp POR deglitch time 5 8 12.75| us
G
Vvee - VP!DD, Vycp falling 4 4.75 5.5
Charge pump undervoltage threshold VCP_UV =0b
Ver_uv.sPl | Sp| Device i v
Vver - Vevpp, Ve falling 55 6.25 7
VCP_UV =1b ' '
Charge pump undervoltage threshold
VeP_Uv.HW | /W Device 4 475 55 v
tcp uv pg | Charge pump undervoltage deglitch time 8 10 12.75 us
Charge pump tripler to doubler switch L
VCP_SO over threshold VPVDD rising 18 18.75 19.5 V
Charge pump tripler to doubler switch .
ch_so over threshold VPVDD falllng 17 17.75 18.5 \Y
t Charge pump tripler to doubler switch 1 Vv
CP_SO_HYS | gver hysteresis
Charge pump tripler to doubler switch
feP_s0.D6 | yer threshold deglitch 8 10 1275 us
Ves_cLp High-side driver Vg protection clamp 12.5 15 17 V
VGHx — Vshx Voix — VPGNDx
1.1 14 1.75 \Y
Gate voltage monitor threshold VGS_LVL =0b
SPI Device Veary — Veny. Vel s — V
GHx SHx» VGLx PGNDx
Vas vl VGS_LVL = 1b 0.75 1 1.2 \Y
Gate voltage monitor threshold
AV Doviey Vorix — Vst VoLx — VponDx 1.1 14 175 v
tes FLT pe | Vs fault monitor deglitch time 1.5 2 2.75 us
tes Hs pe | Vas handskahe monitor deglitch time 210 ns
VGS_TDRYV = 000b 1.5 2 2.5
VGS_TDRV =001b 3.25 4 4.75
VGS_TDRV = 010b 7.5 8 9
t Vgs and Vpg monitor blanking time VGS_TDRYV =011b 10 12 14 us
DRIVE,SPI | SPI Device VGS_TDRV = 100b 14 16 18
VGS_TDRV = 101b 20 24 28
VGS_TDRV = 110b 28 32 36
VGS_TDRV = 111b 80 96 120
Vs and Vpg monitor blanking time
IDRIVE,HW | 4\ Device 7.5 8 9 ks
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VDS_LVL = 0000b 0.04 0.06 0.08
VDS_LVL = 0001b 0.06 0.08 0.10
VDS_LVL = 0010b 0.075 0.10 0.125
VDS_LVL = 0011b 0.095 0.12 0.145
VDS_LVL = 0100b 0.1 0.14 0.17
VDS_LVL = 0101b 0.13 0.16 0.19
VDS_LVL = 0110b 0.15 0.18 0.21
Vbs LuL sPI Vps overcurrent protection threshold VDS_LVL =0111b 0.17 0.2 0.23 v
- SPI Device VDS_LVL = 1000b 0.255 0.3  0.345
VDS_LVL = 1001b 0.35 0.4 0.45
VDS_LVL = 1010b 0.44 0.5 0.56
VDS_LVL = 1011b 0.52 0.6 0.68
VDS_LVL = 1100b 0.61 0.7 0.79
VDS_LVL = 1101b 0.88 1 1.12
VDS_LVL = 1110b 1.2 1.4 1.6
VDS_LVL = 1111b 1.75 2 2.25
VDS six-level input 1 0.04 0.06 0.08
VDS six-level input 2 0.075 0.10 0.125
Vos UL Hw Vs overcurrent protection threshold VDS six-level input 3 0.17 0.2 0.23 v
- H/W Device VDS six-level input 4 0.44 0.5 0.56
VDS six-level input 5 0.88 1 1.12
VDS six-level input 6 Disabled
VDS_DG = 00b(") 0.75 1 1.5
tos DG, sP! Vbs overcurrent protection deglitch time |VDS_DG =01b 15 2 2.5 us
- SPI Device VDS_DG = 10b 3.25 4 4.75
VDS_DG = 11b 75 8 9
tos._0G, HW \A./g\,svol:\)/ee\r/(i::errent protection deglitch time 3.05 4 4.75 us
Pull up current

loLp Offline diagnostic current source mA
Pull down current
ey 2w @
VDS_LVL=14YV,

Rowo t(?]l:fggsotl)é)en load resistance detection f/-sg/_i\XDizAleVS 37V 22 105k
4.9V < Vpgan < 18 V 10 25 Kk
ngv_ls_\c_DRAlevé 37V 10 50| kQ
WD_WIN = 0b 36 40 44

twp Watchdog timer period ms
WD_WIN = 1b 90 100 110
Rising 28 30.5 33 \Y

VpoB oV Power off braking overvoltage threshold

- Falling 25 27 29.5 \Y

;/POB—OV—HY Power off braking overvoltage hysteresis 3 Y

lpoB_P Power off braking gate source current 15 mA

IpoB_N Power off braking gate sink current 27 mA

Vpos Power off braking gate pull up voltage Vpvpp 2 8V 55 12.5 V
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4.9V = Vpypp £37V, -40°C < T; < 150°C (unless otherwise noted). Typical limits apply for Vpypp = 13.5V and T, = 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
troB_oN Power off braking turn-on time 13 us
troB_OFF Power off braking turn-off time 2.5 us

Power off braking VDS comparator .
VpPoB vDs threshold Rising 250 350 450 mV
Power off braking VDS comparator
tPOB_VDS deglltch 2.5 4 5.75 us
Totw Thermal warning temperature T, rising 130 150 170 °C
Tuys Thermal warning hysteresis 20 °C
ToTsp Thermal shutdown temperature T, rising 150 170 190 °C
Thys Thermal shutdown hysteresis 20 °C

(1) tos_pe 1ps (VDS_DG = 00b) should not be utilized for Vpg . 0.06, 0.08, and 0.10 V (VDS_LVL = 0000b, 0001b, 0010b)

7.6 Timing Requirements

MIN NOM MAX| UNIT
tscLk SCLK minimum period 100 ns
tscLKH SCLK minimum high time 50 ns
tscLkL SCLK minimum low time 50 ns
tsu_soi SDI input data setup time 25 ns
tH_spi SDI input data hold time 25 ns
to_spo SDO output data delay time, C, = 20 pF 30 ns
tsu_nscs nSCS input setup time 25 ns
tH_nscs nSCS input hold time 25 ns
thi_nscs nSCS minimum high time 450 ns
teEN_nscs Enable delay time, nSCS low to SDO active 50 ns
tois_nscs Disable delay time, nSCS high to SDO hi-Z 50 ns
7.7 Timing Diagrams

. thinscs | tsu nscs tH_nscs :

| |
: 3 toLkn o toke N !
e >ie »
I I I !
: l — .
SDI X : ><MSB I : I >< ><LSB X X
| | ‘
t T |
1 : I'tsu_soi| th_soi ! ? |
I I ——>! I
| | |
: : | —S : |
SDO Z | XMSB ><_ ><LSB : X z
| ! ‘
i I'tp_spo i ”? :tD|anscs:

7-1. SPI Timing Diagram
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7.8 Typical Characteristics

60 2.8
55 2 — Vpran=5V
50 — N — Vpran =135V
- — __ 24 VpRai = 24 V
3 45 — < 22 — Vpran =37V
g 40 = = ‘ ‘
L (3] 2 |
3% v 5V 5
o — VpvbD = 1.8
T VIR B
2 25 PVDD = 3 1 =
2 — Vpypp =37V 7] — |
a 20 14
o Z
g 15 = 12
10 [a) 1
5 —
0 0.8
40 -20 O 20 40 60 80 100 120 140 160 0.6
Junction Temperature (°C) 40 -20 O 20 40 60 80 100 120 140 160
s Junction Temperature (°C)
Vpypp = 37 V, additional leakage to Vpog ov comparator.
3 13
238 /' 12.5
T 2.6 / %\ 12
2 24 E
g 7 £ 115 Vo 5V
15 ® PVDD =
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5 18 B
%] . <
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O 44 // a 95
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—d—’—/ —
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B 7-12. Power Off Braking Threshold
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8 Detailed Description
8.1 Overview

The DRV871x-Q1 family of devices are highly integrated, multi-channel gate drivers intended for driving multiple
motors or loads in automotive applications. The devices are tailored for automotive applications by providing a
wide array of configuration and control options, MOSFET slew control, MOSFET propagation delay control, and
advanced diagnostic and protection functions. The devices provide either 4 (DRV8714-Q1) or 8 (DRV8718-Q1)
half-bridge gate drivers, each capable of driving high-side and low-side N-channel power MOSFETs. The
DRV871x-Q1 family of devices reduce total system cost by integrating a high number of gate drivers, driver
power supples, current shunt amplifiers, and protection monitors.

The DRV871x-Q1 family of devices support a wide array of input PWM control modes. These range from half-
bridge control, H-bridge control, and grouped H-bridge control through PWM multiplexing. Recirculation and
muxing schemes can be configured through the device SPI interface and input pins. This allows for the device to
support different configurations of the outputs such as individual or grouped multiple motor control schemes.

The DRV871x-Q1 devices are based on a smart gate drive architecture (SGD) to reduce system cost and
improve reliability. The SGD architecture optimizes dead time to avoid shoot-through conditions, provides
flexibility in decreasing electromagnetic interference (EMI) with MOSFET slew rate control through adjustable
gate drive current, improves MOSFET propagation delay and matching with an adaptive controller, and protects
against drain to source and gate short circuits conditions with Vpg and Vgs monitors. A strong pulldown circuit
helps prevent dV/dt parasitic gate coupling. The external MOSFET slew control is supported through adjustable
output gate drivers. The gate driver peak source and sink current can be configured between 0.5-mA and 62-mA
with an additional low current mode to achieve gate drive source and sink currents less than 0.5-mA.

The devices can operate with either 3.3-V or 5-V external controllers (MCUs). A dedicated DVDD pins allows for
external power to the device digital core and the digital outputs to be referenced to the controller I/O voltage. It
communicates with the external controller through an SPI bus to manage configuration settings and diagnostic
feedback. The device also has an AREF pin which allows for the shunt amplifier reference voltage to be
connected to the reference voltage of the external controller ADC. The shunt amplifier outputs are also clamped
to the AREF pin voltage to protect the inputs of the controller from excessive voltage spikes.

The devices provides an array of diagnostic and protection features to monitor system status before operation
and protect against faults during system operation. These include under and overvoltage monitors for the power
supply and charge pump, Vpg overcurrent and Vgg gate fault monitors for the external MOSFETSs, offline open
load and short circuit detection, windowed watchdog timer for SPI and MCI diagnostics, and internal thermal
warning and shutdown protection. The current shunt amplifier can be utilized to monitor load current of the
system. The high common mode range of the amplifier allows for either inline, high-side, or low-side based shunt
resistor current sensing.

Lastly, the device has a unique power off braking function that gives the ability to enables the low-side drivers
during the device's low-power sleep mode in case of detecting a system overvoltage condition. This can be
utilized to prevent motor back-emf from overcharging the system voltage rail.
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8.2 Functional Block Diagram
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Eq 8-1. Block Diagram for DRV8718S-Q1 RVJ Package
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B 8-2. Block Diagram for DRV8714S-Q1 RVJ Package
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B 8-3. Block Diagram for DRV8714S-Q1 RHA Package

On the DRV8714-Q1 RHA package, the AREF pin is not present. The AREF power supply is derived

from the DVDD pi

n.
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B 8-4. Block Diagram for DRV8714H-Q1 RHA Package

On the DRV8714-Q1 RHA package, the AREF pin is not present. The AREF power supply is derived

from the DVDD pin.
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8.3 Feature Description
8.3.1 External Components

7% 8-1 lists the recommended external components for the device.

# 8-1. Recommended External Components

COMPONENT PIN 1 PIN 2 RECOMMENDED
CpvDD1 PVDD GND 0.1-uF, low ESR ceramic capacitor, PVDD-rated.
Covona PVDD GND Local bulk capaciLaFr’u;anE;'ga_\:z[etgén or equal to 10-
Cpovop " DVDD GND 1.0-uF, 6.3-V, low ESR ceramic capacitor
Carer (" AREF®) GND 0.1-uF, 6.3-V, low ESR ceramic capacitor
Cvcp VCP PVDD 1-uF 16-V, low ESR ceramic capacitor
CrLy1 CP1H CP1L 0.1-yF, PVDD-rated, low ESR ceramic capacitor
CrLy2 CP2H CP2L 0.1-uF, PVDD + 16-V, low ESR ceramic capacitor
RneLT vVCCc®@) nFLT Pullup resistor, lop < 5-mA

(1)  Alocal bypass capacitor is recommended to reduce noise on the external low voltage power
supply. If another bypass capacitor is within close proximity of the device for the external low
voltage power supply and noise on the power supply is minimal, it is optional to remove this
component.

(2) VCC s not a pin on the device, but the external low voltage power supply.

(3) Onthe DRV8714-Q1 RHA package, the AREF pin is not present and the AREF power supply is
derived from the DVDD pin.

8.3.2 Device Interface Variants

The DRV8714-Q1 devices support two different interface modes (SPI and hardware) to allow the end application
to design for either flexibility or simplicity. The two interface modes share the same four pins, allowing the
different versions to be pin to pin compatible. This allows for application designers to evaluate with one interface
version and potentially switch to another with minimal modifications to their design. The DRV8718-Q1 device is
only available with the SPI interface.

8.3.2.1 Serial Peripheral Interface (SPI)

The DRV8718-Q1 and DRV8714S-Q1 SPI device variants support a serial communication bus that allows for an
external controller to send and receive serial data with the driver. This allows for the external controller to
configure device settings and read detailed fault information. The interface is a four wire serial interface utilizing
the SCLK, SDI, SDO, and nSCS pins.

* The nSCS pin is the chip select input. A logic low signal on this pin enables SPI communication.

» The SCLK pin is an input which accepts a clock signal to determine when data is captured and propagated
on SDI and SDO.

* The SDI pin is the data input

» The SDO pin is the data output. The SDO pin uses a push-pull output structure referenced to the DVDD
input.

For more information on the SPI, see the SPI Interface section
8.3.2.2 Hardware (H/W)

The DRV8714H-Q1 hardware interface device variant converts the four SPI pins into four resistor configurable
inputs, GAIN, VDS, IDRIVE, and MODE. This allows for the application designer to configure the most
commonly used device settings by tying the pin logic high or logic low, or with a simple pullup or pulldown
resistor. This removes the requirement for an SPI bus from the external controller. General fault information can
still be obtained through the nFAULT pin.

The hardware interface settings are latched on power up of the device. They can reconfigured by putting the
device in sleep mode with the nSLEEP pin, changing the setting, and reenabling the device through nSLEEP.

* The GAIN pin configures the current shunt amplifier gain
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» The VDS pin configures the voltage threshold of the Vpg overcurrent monitors.
* The IDRIVE pin configures the gate drive current strength.
*  The MODE pin configures the PWM input control mode.

For more information on the hardware interface, see the Pin Diagrams section.
8.3.3 Input PWM Control Modes

The DRV8718-Q1 and DRV8714-Q1 support a highly configurable Half-Bridge Control Scheme in order to be
adapted for a wide variety of output load configurations and control regulations. This control scheme helps to
reduce the number of required PWM channels and pins from the external controller. 4 independent PWM control
inputs can be provided to the INx input pins and assigned to any of the output half-bridge drivers. The device
internally handles the dead-time generation between high-side and low-side switching so that a single PWM
input can be used to control a half-bridge.

Additionally the DRV8714-Q1 supports several other standard control schemes for either H-bridge or solenoid
control. These control schemes can be selected through the BRG_MODE register setting on SPI interface
devices or MODE pin on H/W interface devices as shown in & 8-2

£ 8-2. DRV8714-Q1 Input PWM Modes

PWM Mode SPI Interface (BRG_MODE) H/W Interface (MODE Pin)
Half-Bridge Control 00b Level 1 - GND
01b (PH/EN) Level 2 (PH/EN) - 47k kQ
H-Bridge Control
10b (PWM) Level 3 (PWM) - Hi-Z
Split HS and LS Control 11b Level 4 - DVDD

8.3.3.1 Half-Bridge Control Scheme With Input PWM Mapping
8.3.3.1.1 DRV8718-Q1 Half-Bridge Control

The DRV8718-Q1 controls the eight half-bridge gate drivers through a combination of direct PWM, PWM
multiplexers, and SPI control registers. The HBx_CTRL (half-bridge control) SPI register is used to control the
half-bridge gate driver output state. The different control states for the gate drivers are shown in % 8-3. Any
unused half-bridge drivers should be left disconnected and in the high-impedance (Hi-Z) output state.

The DRV8718-Q1 PWM inputs pins (IN1, IN2. IN3, IN4) can be used to set the PWM frequency and duty cycle
for the assigned outputs. If higher frequency or precise duty cycle PWM control is not required, the eight half-
bridge gate drivers can also be controlled directly through the HBx_CTRL SPI control register.

The DRV8718-Q1 can also be used to control individual high-side or low-side external MOSFETs instead of a
half-bridge. In this setup, simply leave the unused GHx/GLx driver of the half-bridge disconnected. Only passive
freewheeling should be utilized if PWM control is needed in this setup.

£ 8-3. Half-Bridge SPI Register Control (HBx_CTRL)

HBx_CTRL (1-8) Gate Driver State GHx (1-8) GLx (1-8) SHx (1-8)
00b High Impedance (Hi-Z) L L Hi-Z
01b Drive Low-Side (L) L H L
10b Drive High-Side (H) H L H
11b Drive PWM (PWM) #* 8-5 #* 8-5 #* 8-5

In PWM control mode, the half-bridge gate drivers can be controlled directly by any of 4 independent PWM
control inputs (IN1, IN2, IN3, IN4) as shown in Z 8-4.

PWM mapping helps reduce the number of required PWM resources and pins from the external controller when
utilizing motor groups or zone control schemes while still allowing for fine PWM frequency and duty cycle control.
Each PWM input pin can be mapped to as many half-bridge drivers as desired. The input PWM signal can
actively drive the high-side or low-side MOSFET of the half-bridge (based on PWMx_HL control register), with
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the opposite MOSFET in the half-bridge being controlled accordingly based on the freewheeling setting. Either
active or passive freewheeling can be configured by the PWMx_FW control register.

The following steps should be taken to modify the PWM mapping scheme during driver operation.
» Set active half-bridge to Hi-Z mode through HBx_CTRL.

« Set new target half-bridge to Hi-Z mode through HBx_CTRL.
+  HBx_PWM mapping should be updated from the old target to the new target half-bridge.
« Set new target half-bridge drive MOSFET (PWMx_HL) and freewheeling settings (PWMx_FW).
« Set new target half-bridge to PWM mode through HBx_CTRL.

£ 8-4. Half-Bridge PWM Mapping (HBx_PWM)

PWM Mapping
HBx_PWM (1-8) Input PWM Source
00b IN1
01b IN2
10b IN3
11b IN4
# 8-5. Half-Bridge PWM Control (PWMx_HL and PWMx_FW)
HBx_PWM (1-8) HBx_HL (1-8) HBx_FW (1-8) | Gate Driver State GHx (1-8) GLx (1-8) SHx (1-8)
PWM High-Side |
0 . Active FW PWMx IPWMx PWMXx
PWM Low-Side
! !
1 Active EW IPWMx PWMx IPWMx
PN PWM High-Sid
igh-Side
0 1 Passive FW PWMx L PWMx
PWM Low-Side
!
1 Passive FW L PWMx IPWMx
DRV8718-Q1 Half-Bridge Control DRV8718-Q1 Half-Bridge Control
- HB1_CTRL = PWM - HB1_CTRL =L
< = < =
IN1/EN S |x [HBLPWM=INT INTEN < |xe |HBI_PWM=n/a
%}, - H}, -
] & i ] E
& HB2_PWM =n/a S
< HB3 CTRL=L T
INZENZ L g _"/8_> :zj*:':_: ':Z IN2ENZ Ly ; 7"2»
s _ =H- s
LIt & HB4_PWM = n/a _ILIL &
5 HB5_CTRL = PWM <
sl | ; —szb HB5_PWM = IN2 X NIENS Ly ; ;ﬁ»
M E HB6_CTRL = HI-Z E
HB6_PWM = n/a
% ’HBLCTRL = PWM HS ’ﬁ T
INENS L 2 _X/s_b HB7_PWM - IN3 Foad xMENa z 7*2»
s HB8_CTRL = PWM LS S
JUREINENEN & ’HBS_PWM = IN4 Load E <
8-5. PWM Mapping Example 1 8-6. PWM Mapping Example 2

8.3.3.1.2 DRV8714-Q1 Half-Bridge Control

The DRV8714-Q1 controls the four half-bridge gate drivers through a combination of direct PWM, PWM
multiplexers, and SPI control registers. The half-bridge control mode can be enabled by setting BRG_MODE =
00b on SPI interface variants or the MODE pin to level 1 on H/W interface variants. On SPI interface variants,
the HBx_CTRL (half-bridge control) SPI register is used to control the half-bridge gate driver output state. The
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different control states for the gate drivers are shown in & 8-6. Any unused half-bridge drivers should be left
disconnected and in the high-impedance (Hi-Z) output state. On H/W interface variants, the device defaults to
direct PWM control from the associated INX/ENx input pins.

The DRV8714-Q1 PWM inputs pins (IN1T/EN1, IN2/PH1. IN3/EN2, IN4/PH2) can be used to set the PWM
frequency and duty cycle for the assigned output. If high frequency or precise duty cycle PWM control is not
required, the four half-bridge gate drivers can be controlled directly through the HBx_CTRL SPI control register
on SPI interface variants.

The DRV8714-Q1 can also be used to control individual high-side or low-side external MOSFETs instead of a
half-bridge. In this setup, simply leave the unused GHx/GLx driver of the half-bridge disconnected. Only passive
freewheeling should be utilized if PWM control is needed in this setup.

# 8-6. Half-Bridge SPI Register Control (HBx_CTRL)

HBx_CTRL (1-4) Gate Driver State GHx (1-4) GLx (1-4) SHx (1-4)
00b High Impedance (Hi-Z) L L Hi-Z
01b Drive Low-Side (L) L H L
10b Drive High-Side (H) H L H
11b Drive PWM (PWM) #* 8-8 # 8-8 #* 8-8

In PWM control mode, the half-bridge gate drivers can be controlled directly by any of 4 independent PWM
control inputs (IN1, IN2, IN3, IN4) as shown in & 8-4. On H/W interface variants, the PWM control inputs map
directly to their associated output number.

PWM mapping helps reduce the number of required PWM resources and pins from the external controller when
utilizing motor groups or zone control schemes while still allowing for fine PWM frequency and duty cycle control.
Each PWM input pin can be mapped to as many half-bridge drivers as desired. The input PWM signal can
actively drive the high-side or low-side MOSFET of the half-bridge (based on PWMx_HL control register), with
the opposite MOSFET in the half-bridge being controlled accordingly based on the freewheeling setting. Either
active or passive freewheeling can be configured by the PWMx_FW control register. On H/W interface variants,
the device is configured for high-side PWM drive with active freewheeling.

The following steps should be taken to modify the PWM mapping scheme during driver operation.
» Set active half-bridge to Hi-Z mode through HBx_CTRL.

» Set new target half-bridge to Hi-Z mode through HBx_CTRL.

+  HBx_PWM mapping should be updated from the old target to the new target half-bridge.

» Set new target half-bridge drive MOSFET (PWMx_HL) and freewheeling settings (PWMx_FW).
» Set new target half-bridge to PWM mode through HBx_CTRL.

# 8-7. Half-Bridge PWM Mapping (PWMx_MAP)

PWM Mapping
HBx_PWM (1-4) Input PWM Source
00b IN1
01b IN2
10b IN3
11b IN4
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# 8-8. Half-Bridge PWM Control (PWMx_HL and PWMx_FW)

HBx_PWM (1-4) HBx_HL (1-4) HBx_FW (1-4) | Gate Driver State GHx (1-4) GLx (1-4) SHx (1-4)
0 Pvﬁ“gtit'/f';'v%'de PWMx IPWMx PWMx
0
PWM Low-Side
1 ]
-_ 1 Active FW IPWMx PWMx IPWMx
X
PWM High-Side
0 Passive FW PWMx L PWMx
1
1 P\ga'\gs';\‘/’:’;:%'\?e L PWMx IPWMx
DRV8714-Q1 Half-Bridge Control DRV8714-Q1 Half-Bridge Control
% %
IN1/ENT S X [AB1_CTRL=PWM —> IN1/EN1 = |%  [AB1 CTRL=L
sen 21, perozen s £ [ b
JUuuuuL | & i
% = o
IN2/PH1 = | % [HB2 CTRL=PWM — IN2/PH1 S | _hi-
S g e [l e S e 5 e [ s [ (v
_ILIL & z
F = a
INS/EN2 = | X} [HB3_CTRL=PWM HS ﬁ 2 |« - >
Mg g 7> ’HB37PWM:IN3 Hjil Load YOENET g > "
I g £
% o
IN4/PH2[ 3 *} [HB4_CTRL = PWM s I—: IN/PH2 2| BT CTRLCPWM 5
g 2 g ’HB4_PWM='N4 HJ:I Cozdl | X—— § 7> ’HB4:PWM=IN2 HH th;ad H
8-7. PWM Mapping Example 1 8-8. PWM Mapping Example 2

8.3.3.2 H-Bridge Control
8.3.3.2.1 DRV8714-Q1 H-Bridge Control

In the H-bridge control mode, each two pairs of half-bridge gate drivers can be controlled as an H-bridge gate
driver for a total of two H-bridge gate drivers for the DRV8714-Q1. The H-bridge pairs are half-bridges 1 / 2 and
3 / 4 for the DRV8714-Q1. The DRV8714-Q1 can control the 2 H-bridge gate driver pairs through direct inputs
pins or SPI control registers. The H-bridge gate drivers have two input control modes that can be configured
through the BRG_MODE register setting (01b = PH/EN and 10b = PWM) on SPI interface variants or the MODE
pin (Level 2 = PH/EN and Level 3 = PWM) on H/W interface variants. The PH/EN mode allows for the H-bridge
to be controlled with a speed/direction type of interface commanded by one PWM signal and one GPIO signal.
The PWM mode allows for the H-bridge to be controlled with a more advanced scheme typically requiring two
PWM signals. This allows the H-bridge driver to enter four different output states for additional control flexibility if
required.

The DRV8714-Q1 PWM inputs pins (IN1/EN1, IN2/PH1, IN3/EN2, IN4/PH2) are used to set the PWM frequency
and duty cycle for the assigned output. If PWM control is not required, the two h-bridge gate drivers can be
controlled directly through the SPI control registers. The INX/ENx and INx/PHx SPI control can be enabled
through the INX’ENx_MODE and INx/PHx_MODE register settings. Each H-bridge can be individually set to Hi-Z
through the HIZ register setting.

The default active freewheeling mode is active low-side. The DRV8714-Q1 SPI interface variants provide the
ability to configure the freewheeling state through the FW register setting. This setting can be utilized to modify
the bridge between low-side or high-side active freewheeling. The H/W interface variants default to low-side
freewheeling.
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The PH/EN control logic and output states for the gate drivers are shown in # 8-9 and % 8-10.
£ 8-9. PH/EN H-Bridge (1 / 2) Control

INPUT OUTPUT
IN1/EN1 | IN2/PH1 FW1 HiZ1 GH1 GL1 GH2 GL2 SH1 SH2 DESCRIPTION
0 X Ob 0 L H L H L L Low-Side Active Freewheel
0 X 1b 0 H L H L H High-Side Active Freewheel
1 0 X 0 L H H L H Drive SH2 — SH1 (Reverse)
1 1 X 0 H L L H H Drive SH1 — SH2 (Forward)
X X X 1 L L L L HI-Z HI-Z High-Impedance
% 8-10. PH/EN H-Bridge (3 / 4) Control
INPUT OUTPUT
IN3/EN2 | IN4/PH2 | FW2 HIZ2 GH3 GL3 GH4 GL4 SH3 SH4 DESCRIPTION
0 X Ob 0 L H L H L L Low-Side Active Freewheel
0 X 1b 0 H L H L H High-Side Active Freewheel
1 0 X 0 L H H L H Drive SH4 — SH3 (Reverse)
1 1 X 0 H L L H H Drive SH3 — SH4 (Forward)
X X X 1 L L L L HI-Z HI-Z High-Impedance

The PWM control logic and output states for the gate drivers are shown in & 8-11 and % 8-12
& 8-11. PWM H-Bridge (1 / 2) Control

INPUT OUTPUT
IN1/EN1 | IN2/PH1 FW1 HiZ1 GH1 GL1 GH2 GL2 SH1 SH2 DESCRIPTION
0 0 X 0 L L L L HI-Z HI-Z Diode Freewheel (Coast)
0 1 X 0 L H H L L H Drive SH2 — SH1 (Reverse)
1 0 X 0 H L L H H L Drive SH1 — SH2 (Forward)
1 1 Ob 0 L H L H L L Low-Side Active Freewheel
1 1 1b 0 H L H L H H High-Side Active Freewheel
X X X 1 L L L L HI-Z HI-Z High-Impedance
£ 8-12. PWM H-Bridge (3 / 4) Control
INPUT OUTPUT
IN3/EN2 | IN4/PH2 | FW2 HiZ2 GH3 GL3 GH4 GL4 SH3 SH4 DESCRIPTION
0 0 X 0 L L L L HI-Z HI-Z Diode Freewheel (Coast)
0 1 X 0 L H H L L H Drive SH4 — SH3 (Reverse)
1 0 X 0 H L L H H L Drive SH3 — SH4 (Forward)
1 1 Ob 0 L H L H L L Low-Side Active Freewheel
1 1 1b 0 H L H L H H High-Side Active Freewheel
X X X 1 L L L L HI-Z HI-Z High-Impedance
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DRV8714-Q1 H-Bridge Control
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H-Bridge 2
Control

A
HIZ2 = 1b

B 8-9. H-Bridge Control Example

8.3.3.3 Split HS and LS Solenoid Control
8.3.3.3.1 DRV8714-Q1 Split HS and LS Solenoid Control

In split HS and LS solenoid control mode, the H-bridge pairs (1 /2 and 3 / 4) are configured to simplify solenoid
control schemes as shown in 8-10. This mode allows for the H-bridge to be configured to drive a floating
solenoid load between the opposite high-side and low-side external MOSFETs. The solenoid control mode can
be enabled by setting the BRG_MODE control register to 11b on SPI interface variants and MODE pin to Level 4
on H/W interface variants..

The high-side MOSFET of the primary half-bridge acts as a HS disconnect switch (controlled through the
INX/PHx pin or S_PHx control registers) and the low-side MOSFET of the secondary half-bridge acts as the
PWM control for the solenoid (controlled through the INX/ENx pin or S_ENx control register. The INx/ENx and
INXx/PHx SPI control can be enabled through the INX/ENx_MODE and INx/PHx_MODE register settings. The
primary half-bridge low-side MOSFET control is disabled and the secondary half-bridge high-side MOSFET
control is disabled. The control truth table is shown in % 8-13 and % 8-14.

2 8-13. Split HS and LS (1 / 2) Control

IN1/EN1 IN2/PH1 GHA1 GL1 GH2 GL2 DESCRIPTION
0 X X Inactive Inactive L Solenoid PWM Off
1 X X Inactive Inactive H Solenoid PWM On
X 0 L Inactive Inactive X Solenoid Disabled
X 1 H Inactive Inactive X Solenoid Enabled

# 8-14. Split HS and LS (3 / 4) Control

IN3/EN2 IN4/PH2 GH3 GL3 GH4 GL4 DESCRIPTION
0 X X Inactive Inactive L Solenoid PWM Off
1 X X Inactive Inactive H Solenoid PWM On
X 0 L Inactive Inactive X Solenoid Disabled
X 1 H Inactive Inactive X Solenoid Enabled
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8.3.4 Smart Gate Driver

The DRV871x-Q1 provides an advanced, adjustable floating smart gate driver architecture to provide fine
MOSFET control and robust switching performance. The DRV871x-Q1 provides driver functions for slew rate
control and a driver state machine for dead-time handshaking, parasitic dV/dt gate coupling prevention, and
MOSFET gate fault detection.

Advanced adaptive drive functions are provided for reducing propagation delay, reducing duty cycle distortion,
and closed loop programmable slew time. The advanced smart gate driver functions are only available in the
Half-Bridge Control PWM mode and on SPI device variants. The advanced functions do not interfere with
standard operation of the gate drivers and can be utilized as needed by system requirements.

GL2

GL1 and GH2
Disabled

& 8-10. Solenoid Control Example

The different functions of the smart gate drive architecture are summarized below with additional details in the

following sections.

Smart Gate Driver Core Functions:
» Gate Driver Functional Block Diagram

» Slew Rate Control (IDRIVE)

» Gate Driver State Machine (TDRIVE)

* Advanced: Propagation Delay Reduction (PDR)
* Advanced: Duty Cycle Compensation (DCC)

* Advanced: Slew Time Control (STC)

e

The advanced, adaptive drive functions and registers are not required for normal operation of the
device and intended for specific system requirements.

& 8-15. Smart Gate Driver Terminology Descriptions

Core Function Terminology Description

| Programmable gate drive source current for adjustable MOSFET slew rate control. Configured with
DRVP the IDRVP_x control register or IDRIVE pin.

| Programmable gate drive sink current for adjustable MOSFET slew rate control. Configured with
DRVN the IDRVN_x control register or IDRIVE pin.

lhoLp Fixed gate driver hold pull up current during non-switching period.

IDRIVE / TDRIVE IsTRONG Fixed gate driver strong pull down current during non-switching period.
t IbrvpyN drive current duration before Iyop or Istrong. Also provides Vgg and Vpg fault monitor
DRIVE blanking period. Configured with the VGS_TDRV_x control register.
trp Propagation delay from logic control signal to gate driver output change.
t Body diode conduction period between high-side and low-side switch transition. Configured with
DEAD the VGS_TDEAD_x control register.
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# 8-15. Smart Gate Driver Terminology Descriptions (continued)

Core Function Terminology Description
| Gate drive source current initial value for charge control loop. Configured with the
CHR_INIT PRE_CHR_INIT_xx control register
Gate drive source current for pre-charge period after control loop lock. Adjustment rate configured
IPRE_CHR with the KP_PDR_x control register. Max current clamp configured with the PRE_MAX_x control
register.
t Gate drive source current pre-charge period duration. Configured with the T_PRE_CHR_x control
PRE_CHR register.
t Delay time from start of pre-charge period to rising Vsy crossing Vsy | threshold. Configure with
DON T_DON_DOFF_x control register.
PDR | Gate drive sink current initial value for discharge period control loop. Configured with the
(Pre-charge) DCHR_INIT PRE_DCHR_INIT_x control register.
Gate drive sink current for pre-discharge period after control loop lock. Adjustment rate configured
IPRE_DCHR with the KP_PDR_x control register. Max current clamp configured with the PRE_MAX_x control
register.
Gate drive sink current pre-discharge period duration. Configured with the T_PRE_DCHR_x control
tPRE_DCHR register.
t Delay time from start of pre-discharge period to falling Vsy crossing Vsy_p threshold. Configure
DOFF with T_DON_DOFF_x control register.
VsH_L Low voltage threshold for Vg switch-node. Configured with the AGD_THR control register.
VsH_H High voltage threshold for Vs switch-node. Configured with the AGD_THR control register.
| Gate drive source current for post-charge period. Adjustment rate configured with the KP_PST_x
PST_CHR control register.
tpsT cHR Gate drive source current post-charge period duration.
PDR | Gate drive sink current for post-discharge period. Adjustment rate configured with the KP_PST_x
(Post-charge) PST_DCHR control register.
tpsT DCHR Gate drive source current post-charge period duration.
IFw_cHR Freewheeling charge current. Configured with the FW_MAX_x control register.
IFw_DCHR Freewheeling discharge current. Configured with the FW_MAX_x control register.
t Time duration for Vgpy to cross from Vgpy | to Vshy 1 threshold. Configured with the
TG RISE T_RISE_FALL_x control register.
t Time duration for Vgpy to cross from Vgpy H to Vg, | threshold. Configured with the
FALL T_RISE_FALL_x control register.

8.3.4.1 Functional Block Diagram

[X| 8-11 shows a high level function block diagram for the half-bridge gate driver architecture. The gate driver
blocks provide a variety of functions for MOSFET control, feedback, and protection. This includes
complimentary, push-pull high-side and low-side gate drivers with adjustable drive currents, control logic level
shifters, Vps, Vgs, and Vgy (switch-node) feedback comparators, a high-side Zener clamp, plus passive and
active pulldown resistors.
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8-11. Gate Driver Functional Block Diagram

8.3.4.2 Slew Rate Control (IDRIVE)

The IDRIVE component of the smart gate drive architecture implements adjustable gate drive current control to
adjust the external MOSFET Vpg slew rate. This is achieved by implementing adjustable pull up (Ipryp) and pull
down (Ipryn) current sources for the internal gate driver architecture.

The external MOSFET Vpg slew rates are a critical factor for optimizing radiated and conducted emissions,
diode reverse recovery, dV/dt parasitic gate coupling, and overvoltage or undervoltage transients on the switch-
node of the half-bridge. IDRIVE operates on the principle that the Vpg slew rates are predominantly determined
by the rate of the gate charge (or gate current) delivered during the MOSFET Qgp or Miller charging region. By
allowing the gate driver to adjust the gate current, it can effectively control the slew rate of the external power
MOSFETSs.

IDRIVE allows the DRV871x-Q1 to dynamically change the gate driver current setting through the IDRVP_x and
IDRVN_x SPI registers or IDRIVE pin on H/W interface devices. The device provides 16 settings between the
0.5-mA and 62-mA range for the source and sink currents as shown in % 8-16. The peak gate drive current is
available for the tpr)ye duration. After the MOSFET is switched and the tpr)ye duration expires, the gate driver
switches to a hold current (IoLp) for the pull up source current to limit the output current in case of a short circuit
condition and to improve the efficiency of the driver.
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On SPl interface devices, the IDRV_LOx control register allows for 16 settings <0.5mA if extremely low slew rate
control is required.

5 8-16. IDRIVE Source (IDRVP) and Sink (IDRVN)

Current
IDRVP_x / IDRVN_x Gate Source / Sink Current
IDRV_LOXx = 0b IDRV_LOx = 1b

0000b 0.5 mA 50 pA
0001b 1mA 110 pA
0010b 2mA 170 pA
0011b 3mA 230 pA
0100b 4 mA 290 pA
0101b 5mA 350 pA
0110b 6 mA 410 pA
0111b 7 mA 600 A
1000b 8 mA 725 pA
1001b 12 mA 850 PA
1010b 16 mA 1mA
1011b 20 mA 1.2mA
1100b 24 mA 1.4 mA
1101b 31 mA 1.6 mA
1110b 48 mA 1.8 mA
1111b 62 mA 2.3mA

8.3.4.3 Gate Drive State Machine (TDRIVE)

The TDRIVE component of the smart gate drive architecture is an integrated gate drive state machine that
provides automatic dead time insertion, parasitic dV/dt gate coupling prevention, and MOSFET gate fault
detection.

The first component of the TDRIVE state machine is an automatic dead time handshake. Dead time is the period
of body diode conduction time between the switching of the external high-side and low-side MOSFET to prevent
any cross conduction or shoot through. The DRV871x-Q1 uses Vgg monitors to implement a break and then
make dead time scheme by measuring the external MOSFET Vgg voltage to determine when to properly enable
the external MOSFETSs. This scheme allows the gate driver to adjust the dead time for variations in the system
such as temperature drift, aging, voltage fluctuations, and variation in the external MOSFET parameters. An
additional fixed digital dead time (tpeap p) can be inserted if desired and is adjustable through the SPI registers.

The second component focuses on preventing parasitic dV/dt gate charge coupling. This is implemented by
enabling a strong gate current pulldown (Istrong) Whenever the opposite MOSFET in the half-bridge is
switching. This feature helps remove parasitic charge that couples into the external MOSFET gate when the half-
bridge switch node is rapidly slewing.

The third component implements a gate fault detection scheme to detect an issue with the gate voltage. This is
used to detect pin-to-pin solder defects, a MOSFET gate failure, or a gate stuck high or stuck low voltage
condition. This is done by using the Vgg monitors to measure the gate voltage after the end of the tpgye time. If
the gate voltage has not reached the proper threshold, the gate driver will report the corresponding fault
condition. To ensure a false fault is not detected, a tprjve time should be selected that is longer than the time
required to charge or discharge the MOSFET gate. The tpr)ve time does not impact the PWM minimum duration
and will terminate early if another PWM command is received.
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Vasix

-7

8-12. TDRIVE Turn On / Off

8.3.4.4 Propagation Delay Reduction (PDR)

Propagation delay reduction (PDR) control has two primary functions, a pre-charge propagation delay reduction
function and a post-charge acceleration function. The PDR control function is only available in the Half-Bridge
Control PWM mode and on SPI device variants.

The propagation delay reduction (PDR) primary goal is to reduce the turn on and turn off delay of the external
MOSFET by using dynamic pre-charge and pre-discharge currents before the MOSFET Qgp miller region. This
can enable the driver to achieve higher and lower duty cycle resolution while still meeting difficult EMI
requirements.

The post-charge acceleration function allows for the MOSFET to more quickly reach its low resistive or off state
to minimize power losses by increasing the post-charge and post-discharge gate current after the MOSFET Qgp
miller region.

An example of the MOSFET pre-charge and post-charge current profiles are shown in [¥| 8-13. The same control
loop is repeated for the MOSFET pre-discharge and post-discharge as shown in 8-14. Several examples of
the full control loop in different PWM and motor cases are shown in [X] 8-15 and [%| 8-16.
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8.3.4.4.1 PDR Pre-Charge/Pre-Discharge Control Loop Operation Details

The PDR pre-charge/pre-discharge control loop operates to achieve a user configured turn on and turn off
propagation delay (T_DON_DOFF_x) by dynamically adjusting the driver pre-charge (lprg cHr) and pre-
discharge (lpre pchr) current levels through a proportional gain error controller (KP_PDR_x). The error
controller measures the difference in the measured propagation delays (ton, torr) compared to the configured
propagation delay (T_DON_DOFF_x) and updates the pre-charge current level for the next switching cycle. The
control loop can be operated with the default configuration settings of the device, but full flexibility is provided to
configure the timing parameters, initial current levels, error controller strength, and other settings.

8.3.4.4.1.1 PDR Pre-Charge/Pre-Discharge Setup

* Enable the PDR control loop. EN_PDR_x register setting.

+ Set the active PWM half-bridge (DRV8718-Q1 only). SET_AGD_x register setting. Note: The advance driver
control settings are shared between each half-bridge pair (1/2, 3/4, 5/6, and 7/8) for DRV8718-Q1.

» Set the target ton and torr propagation delay. T_DON_DOFF_x register setting. It is recommended to
maintain a value greater than 700 ns to accommodate driver and system delays.

» Optional Configuration Options:
— Adjust initial current values. PRE_CHR_INIT_x, PRE_DCHR_INIT_x register settings.
— Adjust pre-charge and pre-discharge time duration. T_PRE_CHR_x, T_PRE_DCHR_x register settings.
— Adjust the proportional gain controller strength. KP_PDR_x register setting.
— Adjust the maximum current level threshold. PRE_MAX_x, register settings.
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8.3.4.4.2 PDR Post-Charge/Post-Discharge Control Loop Operation Details

The PDR post charge/post-discharge control loop operates by increasing the driver gate current after the
MOSFET switching region. This is done by measuring the switch-node voltage (Vspy) and then increasing gate
current after crossing the proper threshold. The control loop can be operated with the default configuration
settings of the device, but full flexibility is provided to configure the timing parameters, controller strength, and
other settings.

8.3.4.4.2.1 PDR Post-Charge/Post-Discharge Setup

» Enable the post-charge/post-discharge control loop. KP_PST_x register setting.

+ Set the active PWM half-bridge (DRV8718-Q1 only). SET_AGD_x register setting. Note: The advance driver
control settings are shared between each half-bridge pair (1/2, 3/4, 5/6, and 7/8) for DRV8718-Q1.

» Optional Configuration Options:
— Add additional delay before post-charge/post-discharge starts. EN_PST_DLY_xx register setting.
— Adjust the proportional gain controller strength. KP_PST _x register setting.

8.3.4.4.3 Detecting Drive and Freewheel MOSFET

By default, the PDR loop automatically detects which MOSFET is the drive MOSFET and which MOSFET is the
freewheel MOSFET by determining the polarity of the current out of the half-bridge. This is done by measuring
the half-bridge Vgpy voltage during the dead-time period to determine if the high-side or low-side body diode is
conducting. If the current polarity cannot be determined it is assumed that the configured MOSFET through
PWMx_HL is the drive MOSFET. The automatic freewheel detection can be disabled with the IDIR_MAN_x
control register. In the manual freewheel modes, the PDR loop relies on the PWMx_HL control register to
determine which MOSFET is the drive MOSFET and which MOSFET is the freewheel MOSFET. IF PWMx_HL =
Ob, the high-side MOSFET is the drive MOSFET and the low-side MOSFET is the freewheel MOSFET. If
PWMx_HL = 1b, the low-side MOSFET is the drive MOSFET and high-side MOSFET is the freewheel MOSFET.
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8-15 shows the high-side MOSFET (HS1) controlling the Vs switch-node voltage transition and the low-side

MOSFET (LS1) acting as the freewheeling MOSFET.
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Eq 8-15. HS Drive PWM Turn On / Off Example
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8-16 shows the low-side MOSFET (LS2) controlling the Vs switch-node voltage transition and the high-side
MOSFET (HS2) acting as the freewheeling MOSFET.

VBAT
—
<—

Freewheel PWM

HS2: PWM
HS1: ON FW FET . . .
| | |
| | |
| | |
| | l
:DrivelPWM:
LS2: PWM
LS1: OFF Drive FET _I_l_l_l_l_
LS Drive PWM Turn — Drive Current Path
On / Off Example —» FW Current Path
VINx_l
I D B e e e e 1 T 1 T T T
[ | [ | I [ | | |
o | [ | _': tro |<_: [ | | |
| [ | [ | |
[ | [ | [ | | |
[ | [ | [ | | |
[ | [ | [ | | |
VGSHX.J___l__ [ (I | | [ (I | A D
[ ] o ] o ] | |
[ | [ | [ |
[ I P I [ R I u_cu
too! | [ | [ | I
I {ioLo | [ | [ | HOLD
GHx T _ L Ll L L4l L} __[C—Z
| | e | [ | |
| | [ | [ | |
| [ | [ | |
[ [ | Istrona | 1 1 1 | |
| | T L L T T L L T |
I liw_pcHR [ | [ R | | |
[ [ | [ | | |
T T T ™ 1 | | [/ [ T T T
o | 1o %VSHX_H | 1) Yskx JH?[ | | |
[ | [N | [ Y4 | | |
[ | [ V. IV, | | | |
Veux || L __ L1 1 NVeml Ay R R R T
[ | e ] o | | |
o= > | | [ T R | > |
toean; | | | ) T O I | toEAD, |
[ | N | | |
[ | [ [ | | |
[ | [ | | |
[ | [ | | |
T T r (il e S B el
dHR | [ I I | | | |
| I 1 11 YestocHr | |
| - [ a— | |
| LEDOFFy | | |
|
|
|

| [
lpre_pcHr  IpsT DCHR

8-16. LS Drive PWM Turn On / Off Example

8.3.4.5 Automatic Duty Cycle Compensation (DCC)

The automatic duty cycle compensation (DCC) smart gate driver feature is a function to match the turn on and
turn off signals in order to reduce duty cycle distortion that occurs due to different delays in the turn on and turn
off sequences. The difference in turn on and turn off delay is introduced by a dependancy on whether the
freewheeling MOSFET must be charged or discharged before the Vguyy, slew can occur. If the freewheeling
MOSFET charges or discharges before the drive MOSFET this can introduce a mismatch causing duty cycle
distortion. The DCC control loop adds an additional delay to match both the turn on and turn off delays. This
function can be utilized in the standard drive modes or in combination with the PDR or STC control modes.
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The DCC function is enabled through the EN_DCC_xx register setting. Set the active half-bridge that will receive
PWM control through the SET_AGD_ xx register setting (DRV8718-Q1 only).

8.3.4.6 Closed Loop Slew Time Control (STC)

The slew time control (STC) loop provides the device the ability to configure a specific slew rise and fall time for
the output switch-node. The device will adjust the gate drive output current (Ipryp and Ipryn) to meet the desired
target settings. This function can be utilized in the standard drive modes or in combination with the PDR or DCC
control modes.

8.3.4.6.1 STC Control Loop Setup

* Enable the STC control loop. EN_STC_x register setting

+ Set the active PWM half-bridge (DRV8718-Q1 only). SET_AGD_x register setting. Note: The advance driver
control settings are shared between each half-bridge pair (1/2, 3/4, 5/6, and 7/8) for DRV8718-Q1.

» Set the target tgisg and tga . time. T_RISE_FALL_x register setting.

» Optional Configuration Options:

» Adjust the proportional gain controller strength. KP_STC_x register setting.

8.3.5 Tripler (Dual-Stage) Charge Pump

The high-side gate drive voltage for the external MOSFET is generated using a tripler (dual-stage) charge pump
that operates from the PVDD voltage supply input. The charge pump allows the high-side and low-side gate
drivers to properly bias the external N-channel MOSFETs with respect to its source voltage across a wide input
supply voltage range. The charge pump output is regulated (Vycp) to maintain a fixed voltage respect to Vpypp.
The charge pump is continuously monitored for an undervoltage (Vcp yy) event to prevent under driven
MOSFET conditions or in case of a short circuit condition. -

The charge pump provides several configuration options. By default the charge pump will automatically switch
between tripler (dual-stage) mode and doubler (single-stage) mode after the PVDD pin voltage crosses the
Vep so threshold in order to reduce power dissipation. On SPI device variants, the charge pump can also be
configured to always remain in tripler or doubler mode through the SPI register setting CP_MODE.

The charge pumps requires a low ESR, 1-uF, 16-V ceramic capacitor (X5R or X7R recommended) between the
PVDD and VCP pins to act as the storage capacitor. Additionally, a low ESR, 100-nF, PVDD-rated ceramic
capacitor (X5R or X7R recommended) is required between the CP1H to CP1L and CP2H to CP2L pins to act as
the flying capacitors.

&
Since the charge pump is regulated to the PVDD pin, it should be ensured that the voltage difference

between the PVDD pin and MOSFET power supply is limited to a threshold that allows for proper Vgg
of the external MOSFET during switching operation.

8.3.6 Wide Common-Mode Current Shunt Amplifiers

The DRV871x-Q1 integrates two high-performance, wide common-mode, bidirectional, current-shunt amplifiers
for current measurements using shunt resistors in the external half-bridges. Current measurements are
commonly used to implement overcurrent protection, external torque control, or commutation with an external
controller. Due to the high common-mode range of the shunt amplifier it can support low-side, high-side, or inline
shunt configurations. The current shunt amplifiers include features such as programmable gain, unidirectional
and bidirectional support, output blanking, and a dedicated voltage reference pin (AREF) to set a mid point bias
voltage for the amplifier output. A simplified block diagram is shown in 8-17. SPx should connect to the
positive terminal of the shunt resistor and SNx should connect to the negative terminal of the shunt resistor. If the
amplifiers are not utilized, the AREF, SNx, SPx inputs can be tied to AGND, AGND to PCB GND and the SOx
outputs left floating.
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&
It should be noted that in high-side sense configuration there exists a leakage path of approximately
600kQ to GND when nSLEEP = 0V.

F{SHUNT

<&
<

RGAIN

8-17. Amplifier Simplified Block Diagram

A detailed block diagram is shown in [¥] 8-18. The wide common mode amplifier is implemented with a two stage
differential architecture. The 1st differential stage supports a wide common mode input, differential output, and
has a fixed gain, G = 2. The 2nd differential stage supports a variable gain adjustment, G = 5, 10, 20, or 40. The
total gain of the two stages will be G = 10, 20, 40, or 80.

The amplifier can also generate an output voltage bias through the AREF pin. The AREF pin goes to a divider
network, a buffer, and then sets the output voltage bias for the differential amplifier. On SPI device variants, the
gain is configured through the register setting CSA_GAIN and the reference division ratio through CSA_DIV. On
H/W device variants, the reference division ratio is fixed to Varer / 2. The gain is configured through the GAIN
pin.
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8-18. Amplifier Detailed Block Diagram
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-19. Sh hunt Resi
B4 8-19. Shared Shunt Resistor B 8-20. Individual H-Bridge Shunt Resistor

The DRV8718-Q1 inline shunt amplifier can be used to continuously sense motor current even in shared group
or zone control configurations. The DRV8714-Q1 provides two shunt amplifiers for the four half-bridge gate
drivers allowing for individual H-bridge current sensing if the system requires.
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Lastly, the amplifier has an output blanking switch. This option is only available on SPI device variants. The
output switch can be used to disconnect the amplifier output during PWM switching to reduce output noise
(blanking). The blanking circuit can be set trigger on the active half-bridge (half-bridge 1-8) through the
CSA_BLK_SEL_x register setting. The blanking period can be configured through the CSA_BLK_x register
setting. If the gate drivers are transitioning between high-side and low-side FET turn on and turn off or vice
versa, the blanking time will extend through the dead-time window to avoid amplifier signal noise if the output
swings or noise couples during the dead-time period. An output hold up capacitor is recommended to stabilize
the amplifier output when it is disconnected during blanking. Typically this capacitor should be after a series
resistor in a RC filter configuration to limit direct capacitance seen directly at the amplifier output. An example of
the blanking function is shown in [¥] 8-21.

Eq 8-21. Amplifier Blanking Example

8.3.7 Pin Diagrams
This section presents the I/O structure of all the digital input and output pins.
8.3.7.1 Logic Level Input Pin (INX/ENXx, INx/PHx, nSLEEP, nSCS, SCLK, SDI)

DVDD

DVDD
DVDD

¢ 8-22. i
8-22. Input Pin Structure K 8-23. Input Pin Structure (nSCS)

8.3.7.2 Logic Level Push Pull Output (SDO)

DVDD

Eq 8-24. Push Pull Output Structure (SDO)
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8.3.7.3 Logic Level Multi-Function Pin (DRVOFF/nFLT)

DVDD

v,
e —>|:4[7|I;>—> DRVOFF
RPU ——
DRVOFF/nFLT
Rep
FAULT

Ed 8-25. Multi-Function Pin Structure (DRVOFF/nFLT)

8.3.7.4 Quad-Level Input (GAIN, MODE)
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8-26. Quad-Level Input Structure (GAIN, MODE)

8.3.7.5 Six-Level Input (IDRIVE, VDS)

A
O—r{—
DVDD DVDD b+
O—r{—

Reu Rspu
>+

1

O—r{—

Reo Rspp
>+
e e = O —

>—>

Eg 8-27. Six-Level Input Structure (IDRIVE, VDS)

8.3.8 Protection and Diagnostics
8.3.8.1 Gate Driver Disable (DRVOFF/nFLT and EN_DRYV)
The DRV871x-Q1 provides dedicated driver disable functions with the DRVOFF/nFLT pin and EN_DRV SPI

register bit on SPI device variants. When DRVOFF/nFLT or EN_DRYV are asserted, all half-bridges will be set Hi-
Z by enabling the gate driver pull downs regardless of the other pin or SPI inputs.
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The EN_DRYV SPI register bit is provided for a controlled power up sequence. After device power up all the half-
bridges remain disabled (all pulldowns active, EN_DRYV = 0b) until the EN_DRYV register bit is asserted high. This
allows for the system to power up and conduct configuration sequences before the gate drivers are enabled. On
H/W devices, this functionality is not provided and the driver will automatically enable after power up.

The DRVOFF/nFLT pin provides a direct hardware pin to shutdown the output drivers without relying on an SPI
command or PWM input change.

The DRVOFF/nFLT pin is a multi-function configurable pin. By default, the pin functions as a global driver
disable. If this function is not required, the pin be changed to an open-drain fault interrupt for the MCU through
the device DRVOFF_nFLT register setting. When configured as DRVOFF, a logic high input will disable the
drivers and logic low will allow for normal operation.

8.3.8.2 Low Iq Powered Off Braking (POB, BRAKE)

The DRV871x-Q1 provide the ability to enable the low-side gate drivers while the device is in its low-power sleep
mode (NSLEEP = logic low). This allows the external low-side power MOSFETs to be enabled while maintaining
a low quiescent current draw from the power supply. Enabling the external low-side MOSFETs allows the device
to actively brake a motor connected to the external half-bridges by shorting the back emf across the motor
terminals. This can help prevent reverse driving of the motor by an external force from overcharging the system
power supply by dissipating the energy in the low-side MOSFETs. This function is only available while the device
is in its low-power sleep mode. The function is enabled by taking the BRAKE pin to logic high.

The powered off braking function is available on half-bridges 5, 6, 7, and 8 on the DRV8718-Q1 device. On the
DRV8714-Q1, the power off braking function is available on all four half-bridges. The BRAKE pin will enable or
disable the low-side gate drivers for all four of the half-bridges together. The powered off braking function
requires the PVDD voltage supply to be present in order to enable the low-side gate drivers, but the function can
operate without the DVDD logic power supply present.

In case of a short circuit to power supply fault present on the power stage, a simple overcurrent detector circuit
with analog RC deglitch filter is provided to disable the low-side MOSFET if a high current event is detected
while braking. This is needed since the normal overcurrent protection circuits are disabled during the device low-
power sleep mode. The overcurrent comparator and RC deglitch filter values are fixed and cannot be adjusted.

The powered off braking function is enabled through the BRAKE pin and the BRAKE pin can be pulled high
through several different methods. To reduce quiescent current draw, the pulldown resistance of the BRAKE pin
is reduced to 1TMOhm while in device low-power sleep mode. The BRAKE pin can be always left high while the
device is in low-power sleep mode or can be set high in response to a rising voltage on the power supply. The
BRAKE pin has an internal voltage clamp allowing it to be connected directly to the PVDD battery supply through
a Zener diode (to set overvoltage threshold) with a series resistor to limit the current. The powered off function
can be set to automatically enable in low-power sleep mode by leaving the BRAKE pin disconnected and relying
on the internal overvoltage monitor.

Some methods to pull up the BRAKE pin and enable the powered off braking function include:

« Option 1: Internal overvoltage monitor. BRAKE pin should be left not-connected (Hi-Z)

» Option 2: Voltage triggered pull up with passive Zener diode. An external Zener diode can be added to the
BRAKE pin to create an overvoltage trigger that is lower than the internal overvoltage monitor.

» Option 3: MCU fixed digital output high or MCU digital output in response to motor movement detected by
senor or rising voltage. A digital output to the BRAKE pin can directly control whether the power off braking
function is enabled (LO = disabled, HI = enabled).

« Option 4: The power off braking function can be disabled by shorting/connecting the BRAKE pin directly to
PCB ground.

By default (BRAKE pin not connected), the powered off braking function is enabled by an internal overvoltage
monitor that will detect the PVDD voltage and enable the low-side braking if voltage crosses the comparator
threshold. The internal overvoltage monitor and power off braking function can be disabled by shorting the
BRAKE pin directly to PCB ground.
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Option 1: Internal OV Detect
Option 2: External OV Detect
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B 8-28. Powered Off Braking

T
If the powered off braking function is not utilized, the BRAKE pin should be connected directly to GND.

8.3.8.3 Fault Reset (CLR_FLT)

The DRV871x-Q1 provides a specific sequence to clear fault conditions from the driver and resume operation.
This function is provided through the CLR_FLT register bit. To clear fault reporting the CLR_FLT register bit must
be asserted after the fault condition is removed. After being asserted, the driver will clear the fault and reset the
CLR_FLT register bit. The function is only available on SPI device variants. On H/W device variants, all faults will
automatically recover once the condition is removed.

8.3.8.4 DVDD Logic Supply Power on Reset (DVDD_POR)

If at any time the input logic supply voltage on the DVDD pin falls below the Vpypp por threshold for longer than
the toypb Por DG time or the nSLEEP pin is asserted low, the device enter its inactive state disabling the gate
drivers, charge pump, and protection monitors. Normal operation resumes when the DVDD undervoltage
condition is removed or the nSLEEP pin is asserted high. After a DVDD power on reset (POR), the POR register
bit is asserted until CLR_FLT is issued.

8.3.8.5 PVYDD Supply Undervoltage Monitor (PVDD_UV)

If at any time the power supply voltage on the PVDD pin falls below the Vpypp yy threshold for longer than the
tevop Uv DG time, the DRV871x-Q1 detects a PVDD undervoltage condition. After detecting the undervoltage
condition, the gate driver pull downs are enabled, charge pump disabled and nFAULT pin, FAULT register bit,
and PVDD_UV register bit asserted.

On SPI device variants, the PVDD undervoltage monitor can recover in two different modes set through the

PVDD_UV_MODE register setting.

» Latched Fault Mode: After the undervoltage condition is removed, the fault state remains latched and
charge pump disabled until CLR_FLT is issued.
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» Automatic Recovery Mode: After the undervoltage condition is removed, the nFAULT pin and FAULT
register bit are automatically cleared and the charge pump automatically reenabled. The PVDD_UV register
bit remains latched until CLR_FLT is issued.

On H/W device variants, the PVDD undervoltage monitor is fixed to automatic recovery mode.
8.3.8.6 PVYDD Supply Overvoltage Monitor (PVDD_OV)

If the power supply voltage on the PVDD pin exceeds the Vpypp ov threshold for longer than the tpypp ov b
time, the DRV871x-Q1 detects a PVDD overvoltage condition and action is taken according to the
PVDD_OV_MODE register setting. The overvoltage threshold and deglitch time can be adjusted through the
PVDD_OV_LVL and PVDD_OV_DG register settings.

On SPI device variants, the PVDD overvoltage monitor can respond and recover in four different modes set

through the PVDD_OV_MODE register setting.

» Latched Fault Mode: After detecting the overvoltage condition, the gate driver pull downs are enabled and
nFAULT pin, FAULT register bit, and PVDD_QV register bit asserted. After the overvoltage condition is
removed, the fault state remains latched until CLR_FLT is issued.

« Automatic Recovery Mode: After detecting the overvoltage condition, the gate driver pull downs are
enabled and nFAULT pin, FAULT register bit, and PVYDD_OV register bit asserted. After the overvoltage
condition is removed, the nFAULT pin and FAULT register bit are automatically cleared and the driver
automatically reenabled. The PVDD_QV register bit remains latched until CLR_FLT is issued.

*  Warning Report Only Mode: The PVDD overvoltage condition is reported in the WARN and PVDD_OV
register bits. The device will not take any action. The warning remains latched until CLR_FLT is issued.

» Disabled Mode: The PVDD overvoltage monitor is disabled and will not respond or report.

On H/W device variants, the PVDD overvoltage monitor is disabled.
8.3.8.7 VCP Charge Pump Undervoltage Lockout (VCP_UV)

If at any time the voltage on the VCP pin falls below the Vy,cp yy threshold for longer than the tycp yv pg time,
the DRV871x-Q1 detects a VCP undervoltage condition. After detecting the undervoltage condition, the gate
driver pull downs are enabled and nFAULT pin, FAULT register bit, and VCP_UV register bit asserted. The
undervoltage threshold can be adjusted through the VCP_UV_LVL register setting.

On SPI device variants, the VCP undervoltage monitor can recover in two different modes set through the

VCP_UV_MODE register setting.

» Latched Fault Mode: Additionally the charge pump is disabled in latched fault mode. After the undervoltage
condition is removed, the fault state remains latched and charge pump disabled until CLR_FLT is issued.

» Automatic Recovery Mode: After the undervoltage condition is removed, the nFAULT pin and FAULT
register bit are automatically cleared and the driver automatically reenabled. The VCP_UV register bit
remains latched until CLR_FLT is issued.

On H/W device variants, the VCP undervoltage monitor is fixed to automatic recovery mode and the threshold to
2-V.

8.3.8.8 MOSFET Vpgs Overcurrent Protection (VDS_OCP)

If the voltage across the Vpg overcurrent comparator exceeds the Vpg (. for longer than the tpg pg time, the
DRV871x-Q1 detects a Vpg overcurrent condition. The voltage threshold and deglitch time can be adjusted
through the VDS _LVL and VDS_DG register settings. Additionally, in independent half-bridge and DRV8714-Q1
split HS/LS PWM control (BRG_MODE = 00b, 11b) the device can be configured to disable all half-bridges or
only the associated half-bridge in which the fault occurred through the VDS_IND register setting. In the
DRV8714-Q1 PH/EN and PWM H-bridge control modes (BRG_MODE = 01b, 10b), the VDS_IND register setting
can be used to disable all H-bridges or only the associated H-bridge in which the fault occurred.

On SPI device variants, the Vpg overcurrent monitor can respond and recover in four different modes set

through the VDS_MODE register setting.

» Latched Fault Mode: After detecting the overcurrent event, the gate driver pull downs are enabled and
nFAULT pin, FAULT register bit, and associated VDS register bit asserted. After the overcurrent event is
removed, the fault state remains latched until CLR_FLT is issued.
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» Cycle by Cycle Mode: After detecting the overcurrent event, the gate driver pull downs are enabled and
nFAULT pin, FAULT register bit, and associated VDS register bit asserted. The next PWM input will clear the
nFAULT pin and FAULT register bit and reenable the driver automatically. The associated VDS register bit will
remain asserted until CLR_FLT is issued.

* Warning Report Only Mode: The overcurrent event is reported in the WARN and associated VDS register
bits. The device will not take any action. The warning remains latched until CLR_FLT is issued.

» Disabled Mode: The Vpg overcurrent monitors are disabled and will not respond or report.

On H/W device variants, the Vpg overcurrent mode is fixed to cycle by cycle and typs pg is fixed to 4 ps.
Independent half-bridge shutdown is automatically enabled for the independent half-bridge and split HS/LS
PWM control modes. Independent H-bridge shutdown is automatically enabled for the H-bridge PWM control
modes. Additionally, the Vpg overcurrent protection can be disabled through level 6 of the VDS pin multi-level
input.

When a Vpg overcurrent fault occurs, the gate pull down current can be configured in order to increase or
decrease the time to disable the external MOSFET. This can help to avoid a slow-turn off during high-current
short circuit conditions. This setting is configure through the VDS_IDRVN register setting on SPI devices. On
hardware devices, this setting is automatically matched to the programmed Ipryn current.

8.3.8.9 Gate Driver Fault (VGS_GDF)

If the Vgg voltage does not cross the the Vgg (v comparator level for longer than the tpgye time, the DRV871x-
Q1 detects a Vgg gate fault condition. Additionally, in independent half-bridge and DRV8714-Q1 split HS/LS
PWM control (BRG_MODE = 00b, 11b) the device can be configured to disable all half-bridges or only the
associated half-bridge in which the gate fault occurred through the VGS_IND register setting. In the DRV8714-
Q1 PH/EN and PWM H-bridge control modes (BRG_MODE = 01b, 10b), the VGS_IND register setting can be
used to disable all H-bridges or only the associated H-bridge in which the fault occurred.

On SPI device variants, the Vgg gate fault monitor can respond and recover in four different modes set through

the VGS_MODE register setting.

» Latched Fault Mode: After detecting the gate fault event, the gate driver pull downs are enabled and
nFAULT pin, FAULT register bit, and associated VGS register bit asserted. After the gate fault event is
removed, the fault state remains latched until CLR_FLT is issued.

* Cycle by Cycle Mode: After detecting the gate fault event, the gate driver pull downs are enabled and
nFAULT pin, FAULT register bit, and associated VGS register bit asserted. The next PWM input will clear the
nFAULT pin and FAULT register bit and reenable the driver automatically. The associated VGS register bit will
remain asserted until CLR_FLT is issued.

*  Warning Report Only Mode: The overcurrent event is reported in the WARN and associated VGS register
bits. The device will not take any action. The warning remains latched until CLR_FLT is issued.

» Disabled Mode: The Vgg gate fault monitors are disabled and will not respond or report.

On H/W device variants, the Vgg gate fault mode is fixed to cycle by cycle and tprye is fixed to 4 ps.
Independent half-bridge shutdown is automatically enabled for the independent half-bridge and split HS/LS
PWM control modes. Independent H-bridge shutdown is automatically enabled for the H-bridge PWM control
modes. Additionally, the Vgg gate fault protection can be disabled through level 6 of the VDS pin multi-level
input.

8.3.8.10 Thermal Warning (OTW)

If the die temperature exceeds the Tgrw thermal warning threshold the DRV871x-Q1 detects an
overtemperature warning and asserts the WARN and OTW register bits. After the overtemperature condition is
removed the WARN and OTW register bits remain asserted until CLR_FLT is issued.

On H/W device variants, the overtemperature warning is not detected or reported.
8.3.8.11 Thermal Shutdown (OTSD)

If the die temperature exceeds the Torgp thermal shutdown threshold the DRV871x-Q1 detects an
overtemperature fault. After detecting the overtemperature fault, the gate driver pull downs are enabled, the
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charge pump disabled and nFAULT pin, FAULT register bit, and OTSD register bit asserted. After the
overtemperature condition is removed the fault state remains latched until CLR_FLT is issued.

On H/W device variants, after the overtemperature condition is removed, the nFAULT pin is automatically
cleared and the driver and charge pump automatically reenabled.

8.3.8.12 Offline Short Circuit and Open Load Detection (OOL and OSC)

The device provides the necessary hardware to conduct offline short circuit and open load diagnostics of the
external power MOSFETs and load. This is accomplished by an integrated pull up and pull down current source
on the SHx pin which connect to the external half-bridge switch-node. The offline diagnostics are controlled by
the associated registers bits in the OLSC_CTRL register. First, the offline diagnostic mode needs to be enabled
through the EN_OLSC register setting. Then the individual current sources can be enabled through the PD_SHx
and PU_SHx register settings.

The voltage on the SHx pin will be continuously monitored through the internal Vpg comparators. During the
diagnostic state the Vpg comparators will report the real-time voltage feedback on the SHx pin node in the SPI
registers in the associated VDS register status bit. When in the Vpg comparators are in diagnostic mode, the
global DS_GS SPI register bits will not report faults or warnings.

Before enabling the offline diagnostics it is recommended to place the external MOSFET half-bridges in the
disabled state through the EN_DRYV register setting. Additionally, the Vpg comparator threshold (VDS_LVL)
should be adjusted to 1-V or greater to ensure enough headroom for the internal blocking diode forward voltage
drop.

On H/W device variants, this feature is not available.
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8-29. Offline Diagnostics

The Vps comparators will start real-time voltage feedback immediately after OLSC_EN is set.
Feedback should be ignored until the proper pull up and pull down configuration is set.

8.3.8.13 Watchdog Timer

The device integrates a programmable window type SPI watchdog timer to verify that the external controller is
operating and the SPI bus integrity is monitored. The SPI watchdog timer can be enabled by through the
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WD_EN SPI register bit. The watchdog timer is disabled by default. When the watchdog timer is enabled, an
internal timer starts to count up. The watcher dog timer is reset by inverting the WD_RST SPI register.. This
WD_RST must be issued between the lower window time and the upper window time. If a watchdog timer fault is
detected, the device response can be configured to either report only a warning or report a fault and disabled the
half-bridge drivers. If the watchdog is set to disable the half-bridges drivers, the drivers will be reenabled after a
CLR_FLT command is sent to remove the watchdog fault condition.
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8.3.8.14 Fault Detection and Response Summary Table

& 8-17. Fault Detection and Response Summary

DIGITAL CHARGE GATE CURRENT
NAME CONDITION SPI BIT MODE CORE PUMP DRIVERS SENSE RESPONSE
DRVOFF =
Disable Driver High or n/a n/a Active Active Pull Down Active n/a
EN_DRV = 0b
SPIClock | Invalid SPI | g0 (¢ 7 Latched Active Active Active Active SPI, Reject
Fault Lock Frame Frame
DVDD Power- | DVDD < POR nia Reset Disabled | SSTACHVE | phiabled SPI
on-Reset VDVDD_POR Pull Down
Latched Active Disabled | SSTACUVE | picabled | nFAULT, SPI
PVDD PVDD < uv, Pull Down
Undervoltage V PVDD_UV i_Acti
9 PVBD_UV - Automatic Active Disabled | SSTMACUVe | hicabled | nFAULT, SPI
Pull Down
ov, . . .
PVDD OV Latched Active Active Pull Down Active nFAULT, SPI
v, . . . .
PVDD PVDD > PVDD OV Automatic Active Active Pull Down Active nFAULT, SPI
Overvoltage VPVDD_UV —
PVIS)S/ ! oV Warning Active Active Active Active WARN, SPI
n/a Disabled Active Active Active Active n/a
Latched Active Disabled Sslﬁ'g‘g\;',‘r’]e Disabled | nFAULT, SPI
Und;/rsgtage VVCP ) UV, VeP_UV i-Acti
vePv Automatic Active Active Slflm'bg\;',‘r’]e Disabled | nFAULT, SPI
Latched Active Active :;’EIT—[')%%‘V’E Active nFAULT, SPI
VDS VDS > DS_GS, Cycle Active Active vs_ipRN Active nFAULT, SPI
Overcurrent Vvbs v VDS _X Pull Down
Warning Active Active Active Active WARN, SPI
Disabled Active Active Active Active n/a
Latched Active Active Pull Down Active nFAULT, SPI
VGS Gate VGS > DS GS, Cycle Active Active Pull Down Active nFAULT, SPI
Fault Vyes_LvL VGS_X Warning Active Active Active Active WARN, SPI
Disabled Active Active Active Active n/a
wa‘im"’; T,>Torw | OT,OTW | Automatic Active Active Active Active WARN, SPI
Thermal . . Semi-Active .

Shutdown Ty>Totsd OT, OTSD Latched Active Disabled Pull Down Disabled nFAULT, SPI
Oﬁ“lr_‘ga(gpe” n/a VDS_X MCU Active Active Pull Down Active SPI
Oﬁ“c’}fcfi:“’” n/a VDS_X MCU Active Active Pull Down Active SPI

Invalid Warning Active Active Active Active WARN, SPI

Watchdog Access or WD_FLT ; ; :

Expiration Latched Fault Active Active Pull Down Active nFAULT, SPI

8.4 Device Functional Modes
8.4.1 Inactive or Sleep State

When the nSLEEP pin is logic low or the DVDD power supply is below the Vpypp por threshold, the device

enters a low power sleep state to reduce device quiescent current draw by the device. In this state, all major

functional blocks are disabled aside from a low power monitor on the nSLEEP pin and the powered off braking
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function if enabled. Passive gate pull downs are provided for the external MOSFET gates to maintain the
MOSFETSs in an off state. After exiting the inactive sleep state, all device registers will be reset to defaults.

8.4.2 Standby State

When the nSLEEP pin is logic high and DVDD input has crossed the Vpypp por threshold, the device enters a
power on standby state after tyaxg delay. The digital core and SPI communication will be active but the charge
pump and gate drivers will remain disabled until the PVDD input has crossed the Vpypp yy threshold. In this
state, the SPI registers can be programmed and faults reported, but no gate driver operation is possible.

8.4.3 Operating State

When the nSLEEP pin is logic high, the DVDD input has crossed the Vpypp por threshold, and the PVDD input
has crossed the Vpypp uv threshold, the devices enters its full operating state. In this state, all major functional
blocks are active aside from the gate drivers. The gate drivers must be enabled through the EN_DRYV register bit
before full operation can begin.

On H/W device variants, the device will automatically enable the drivers in the operating state.

8.5 Programming
8.5.1 SPI Interface

An SPI bus is used to set device configurations, operating parameters, and read out diagnostic information on
the DRV871x-Q1 devices. The SPI operates in slave mode and connects to a master controller. The SPI input
data (SDI) word consists of a 16 bit word, with an 8 bit command and 8 bits of data. The SPI output data (SDO)
word consists of the fault status indication bits and then the register data being accessed for read commands or
null for write commands. The data sequence between the MCU and the SPI slave driver is shown in [%] 8-30.

nSCS

Al D1
SDI
SDO

S1 R1

8-30. SPI Data Frame

A valid frame must meet the following conditions:

* The SCLK pin should be low when the nSCS pin transitions from high to low and from low to high.

* The nSCS pin should be pulled high between words.

*  When the nSCS pin is pulled high, any signals at the SCLK and SDI pins are ignored and the SDO pin is
placed in the Hi-Z state.

» Data is captured on the falling edge of SCLK and data is propagated on the rising edge of SCLK.

» The most significant bit (MSB) is shifted in and out first.

» Afull 16 SCLK cycles must occur for transaction to be valid.

» If the data word sent to the SDI pin is less than or more than 16 bits, a frame error (SCLK_FLT) occurs and
the data word is ignored.

» For a write command, the existing data in the register being written to is shifted out on the SDO pin follow the
8 bit command data.
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nSCS

SDI X MSB

SDO z

Capture
Point

Propagate
Point

B 8-31. SPI Slave Timing Diagram

8.5.2 SPI Format

The SDI input data word is 16 bits long and consists of the following format:
* 1 read or write bit, W (bit B14)

* 6 address bits, A (bits B13 through B8)

« 8 data bits, D (bits B7 through BO)

The SDO output data word is 16 bits long and the first 8 bits makes up the IC status register. The report word is
the content of the register being accessed.

For a write command (WO = 0), the response word consists of the fault status indication bits followed by the
existing data in the register being written to.

For a read command (WO = 1), the response word consists of the fault status indications bits followed by the
data currently in the register being read.

# 8-18. SDI Input Data Word Format
R/W Address Data

Bit B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Data 0 WO A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO

# 8-19. SDO Output Data Word Format

IC Status Report
Bit B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
DS G OoT_W
Data 1 1 FAULT | WARN S uv OV |D_AG| D7 D6 D5 D4 D3 D2 D1 DO
D

8.5.3 SPI Interface for Multiple Slaves

Multiple DRV871x-Q1 devices can be connected to the master controller with and without the daisy chain. For
connecting a 'n' number of DRV871x-Q1 to a master controller without using a daisy chain, 'n' number of /O
resources from master controller has to utilized for nSCS pins as shown 8-32. Whereas, if the daisy chain
configuration is used, then a single nSCS line can be used for connecting multiple DRV871x-Q1 devices. [¥| 8-33
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DRV8x DRV8x
Master Controller Master Controller
SPI SPI
Communication Communication
cst » cs >
MCLKVE‘}‘ LIJ MCLK b}‘ LIJ
S Mobﬁ S MO
Communication i ’Eq“ ’J_' DRVEx Communication M tl;“ ’J_' DRV8x
o 1SCLK » SCLK
SDI
SPI SPI
Communication SDO Communication
nSCS
8-32. SPI Operation Without Daisy Chain 8-33. SPI Operation With Daisy Chain
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8.5.3.1 SPI Interface for Multiple Slaves in Daisy Chain

The DRV871x-Q1 device can be connected in a daisy chain configuration to save GPIO ports when multiple

devices are communicating to the same MCU. 8-34 shows the topology when 3 devices are connected in

series with waveforms.

M-SDO[ M-SDO Is SDO1 . C SDO2 sDi2 SDO3[ SDO3
- |—>| DI SDO1 SDI2 SDO2 ]—H DO3 [ }——
SDIH L SDI2 SDI3 M-SDI
1 1 1 I 1 ]
L L] |-
P T 1 i
nSCS
] ] | |
| | : | |
|
|
HDR1 HDR2 A3 A2 Al D3 D2 D1 —t
SDN |
r |
] | | |
i ! i
SDO1 |
S1 HDR1 HDR2 A3 A2 R1 D3 D2 —T
SDI2 |
| } '
| ! | | :
SDO2 !
S2 S1 HDR1 HDR2 A3 R2 R1 D3 —e—
SDI3 |
T |
! | : | |
|
SDO3 |
S3 S2 S1 HDR1 HDR2 R3 R2 R1 —:—
| |
|
: All Address | : All Address | |
| Bytes Reach | ! Bytes Reach | |
: Destination | | Destination |
R | ——————— | |
! I : | | |
v \ v v \
Status Reads Writes
Response Here Execute Here Execute Here

The first device in the chain shown above receives data from the master controller in the following format. See

SDI1 in [X] 8-34

» 2 bytes of Header
* 3 bytes of Address
* 3 bytes of Data

After the data has been transmitted through the chain, the master controller receives it in the following format.

See SDO3 in [X] 8-34
» 3 bytes of Status

8-34. Daisy Chain SPI Operation

» 2 bytes of Header (should be identical to the information controller sent)
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* 3 bytes of Report

The Header bytes contain information of the number of devices connected in the chain, and a global clear fault
command that will clear the fault registers of all the devices on the rising edge of the chip select (nSCS) signal.
N5 through NO are 6 bits dedicated to show the number of device in the chain as shown in 8-35. Up to 63
devices can be connected in series per daisy chain connection.

The 5 LSBs of the HDR2 register are don’t care bits that can be used by the MCU to determine integrity of the
daisy chain connection. Header bytes must start with 1 and 0 for the two MSBs.

1 0 N5 N4 N3 N2 N1 NO
HDR1
| |
| o |
Number of Devices in the Chain
(Upto 25 -1 =63)
1 0 CLR X X X X X
HDR2
! | |
: e e |
| Don’t Care

|
1 = Global FAULT Clear
0 = Don’t Care

8-35. Header Bits

The Status byte provides information about the fault status register for each device in the daisy chain as shown
in [X| 8-36. That way the master controller does not have to initiate a read command to read the fault status from
any particular device. This saves the controller additional read commands and makes the system more efficient
to determine fault conditions flagged in a device.

Header Bytes (HDR)

| |

HDR1 1 0 N5 N4 N3 N2 N1 NO I

' |

' |

|

HDR2 | 1 0 CLR X X X X X I

' |

| _ _—_—___ - _ _ _ ___________—_—__ J
Status Byte (Sy) 1 1 FAULT | waRN |Ds gs | v ov oT
Address Byte (Ax) 0 R/W A5 A4 A3 A2 Al A0
Data Byte (Ay) | D7 D6 D5 D4 D3 D2 D1 DO

EJ 8-36. Daisy Chain Read Registers

When data passes through a device, it determines the position of itself in the chain by counting the number of
Status bytes it receives following by the first Header byte. For example, in this 3 device configuration, device 2 in
the chain will receive two Status bytes before receiving HDR1 byte, followed by HDR2 byte.

From the two Status bytes it knows that its position is second in the chain, and from HDR2 byte it knows how
many devices are connected in the chain. That way it only loads the relevant address and data byte in its buffer
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and bypasses the other bits. This protocol allows for faster communication without adding latency to the system
for up to 63 devices in the chain.

The address and data bytes remain the same with respect to a single device connection. The Report bytes (R1
through R3), as shown in the figure above, is the content of the register being accessed.

8.6 Register Maps

The DRV8718-Q1 and DRV8714-Q1 registers provide variety of feedback information and configuration options.
These include specific fault diagnostics, general device configurations, driver configurations, fault and diagnostic
configurations, and amplifier configurations. Additionally, the advanced register maps provide advanced driver
functions to assist in certain system conditions, but not required for standard operation of the device.

To assist with software development and reuse, the DRV8718-Q1 and DRV8714-Q1 register maps share an
overlapping register structure with differences for specific device properties. The primary differences between
the two device register maps are outlined below.

Register Map Differences:

DRV8714-Q1:
DRV8714-Q1:
DRV8714-Q1:
DRV8714-Q1:
DRV8714-Q1:
DRV8714-Q1:

VDS_STAT2 (02h) and VGS_STAT2 (04h) are reserved.

BRG_CTRL2 (0Ah) and PWM_CTRL2 (0Ch) are repurposed for H-bridge control functions.
PWM_CTRL3 [3:0] (ODh) PWM_CTRLA4 [3:0] (OEh) are reserved.

IDRV_CTRLS, 6, 7, and 8 (13h, 14h, 15h, and 16h) are reserved.

IDRV_CTRL9 [3:0] (17h) are reserved.

DRV_CTRLZ2, 3, 4, 5, and 6 (19h, 1Ah, 1Bh, 1Ch, and 1Dh) are now half-bridge specific

instead of H-bridge specific (DRV8718-Q1).

DRV8714-Q1:
DRV8714-Q1:

VDS_CTRL3 (21h) and VDS_CTRL4 (22h) are reserved.
OLSC_CTRL2 (24h) is reserved.

Advanced Register Map Differences:

DRV8714-Q1:

All register are now half-bridge specific instead of H-bridge specific (DRV8718-Q1).

.

The DRV8718-Q1 56-Pin VQFN (RVJ) and DRV8714-Q1 56-Pin VQFN (RVJ) packages are drop in
pin-to-pin compatible. Please note that the locations of half-bridges 1,2,3 and 4 will be shifted for the
DRV8714-Q1 to help with PCB routing.
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8.6.1 DRV8718-Q1 Register Map

#% 8-20 lists the memory-mapped registers for the DRV8718-Q1. All register addresses not listed should be
considered as reserved locations and the register contents should not be modified. Descriptions of reserved
locations are provided for reference only.

£ 8-20. DRV8718-Q1 Register Map

Name 7 6 5 4 3 2 1 0 Type | Addr
IC_STAT1 SPI_OK POR FAULT WARN DS_GS uv oV OT_WD_AGD R 00h
VDS_STAT1 VDS_H1 VDS_L1 VDS_H2 VDS_L2 VDS_H3 VDS_L3 VDS_H4 VDS_L4 R | 01h
VDS_STAT2 VDS_H5 VDS_L5 VDS_H6 VDS_L6 VDS_H7 VDS_L7 VDS_H8 VDS_L8 R 02h
VGS_STAT1 VGS_H1 VGS_L1 VGS_H2 VGS L2 VGS_H3 VGS L3 VGS_H4 VGS_L4 R | 03h
VGS_STAT2 VGS_H5 VGS_L5 VGS_H6 VGS_L6 VGS_H7 VGS_L7 VGS_H8 VGS_L8 R | 04h
IC_STAT2 PVDD_UV PVDD_OV VCP_UV OoTW OTSD WD_FLT SCLK_FLT RSVD R 05h
IC_STAT3 RSVD IC_ID R 06h
IC_CTRL1 EN_DRV EN_OLSC RSVD LOCK CLR_FLT R/W | 07h
IC_CTRL2 DIS_SSC DRVOFF_nFLT CP_MODE WD_EN WD_FLT M WD_WIN WD_RST RW | 08h
BRG_CTRL1 HB1_CTRL HB2_CTRL HB3_CTRL HB4_CTRL R/W | 09h
BRG_CTRL2 HB5_CTRL HB6_CTRL HB7_CTRL HB8_CTRL R/W | 0Ah
PWM_CTRL1 HB1_PWM HB2_PWM HB3_PWM HB4_PWM R/W | 0Bh
PWM_CTRL2 HB5_PWM HB6_PWM HB7_PWM HB8_PWM R/W | 0Ch
PWM_CTRL3 HB1_HL HB2_HL HB3_HL HB4_HL HB5_HL HB6_HL HB7_HL HBS_HL RMW | ODh
PWM_CTRL4 HB1_FW HB2_FW HB3_FW HB4_FW HB5_FW HB6_FW HB7_FW HBS_FW RW | OEh
IDRV_CTRL1 IDRVP_1 IDRVN_1 R/W | OFh
IDRV_CTRL2 IDRVP_2 IDRVN_2 R/W | 10h
IDRV_CTRL3 IDRVP_3 IDRVN_3 R/W 11h
IDRV_CTRL4 IDRVP_4 IDRVN_4 R/W | 12h
IDRV_CTRL5 IDRVP_5 IDRVN_5 R/W | 13h
IDRV_CTRL6 IDRVP_6 IDRVN_6 R/W | 14h
IDRV_CTRL7 IDRVP_7 IDRVN_7 R/W | 15h
IDRV_CTRLS8 IDRVP_8 IDRVN_8 R/W | 16h
IDRV_CTRL9 IDRV_LO1 IDRV_LO2 IDRV_LO3 IDRV_LO4 IDRV_LO5 IDRV_LO6 IDRV_LO7 IDRV_LO8 R/W | 17h
DRV_CTRL1 VGS_MODE VGS_IND VGS_LVL VGS_HS_DIS VDS_MODE VDS_IND R/W | 18h
DRV_CTRL2 RSVD VGS_TDRV_12 VGS_TDRV_34 R/W | 19h
DRV_CTRL3 RSVD VGS_TDRV_56 VGS_TDRV_78 RW | 1Ah
DRV_CTRL4 VGS_TDEAD_12 VGS_TDEAD_34 VGS_TDEAD_56 VGS_TDEAD_78 RW | 1Bh
DRV_CTRL5 VDS_DG_12 VDS_DG_34 VDS_DG_56 VDS_DG_78 RW | 1Ch
DRV_CTRL6 VDS_IDRVN_12 VDS_IDRVN_34 VDS_IDRVN_56 VDS_IDRVN_78 RW | 1Dh
DRV_CTRL7 RSVD R/W | 1Eh
VDS_CTRL1 VDS_LVL_1 VDS_LVL_2 RW | 1Fh
VDS_CTRL2 VDS_LVL_3 VDS_LVL 4 RW | 20h
VDS_CTRL3 VDS_LVL_5 VDS_LVL_6 RW | 21h
VDS_CTRL4 VDS_LVL_7 VDS_LVL_8 RW | 22h
OLSC_CTRL1 PU_SH_1 PD_SH_1 PU_SH_2 PD_SH_2 PU_SH_3 PD_SH_3 PU_SH_4 PD_SH_4 RW | 23h
OLSC_CTRL2 PU_SH_5 PD_SH_5 PU_SH_6 PD_SH_6 PU_SH_7 PD_SH_7 PU_SH_8 PD_SH_8 RW | 24h
UVOV_CTRL PVDD—LIJEV—MOD PVDD_OV_MODE PVDD_OV_DG PVDD_OV_LVL | VCP_UV_MODE | VCP_UV_LVL R/W | 25h
CSA_CTRL1 RSVD CSA_DIV_1 CSA_GAIN_1 CSA_DIV_2 CSA_GAIN_2 RW | 26h
CSA_CTRL2 RSVD CSA_BLK_SEL_1 CSA_BLK_1 RW | 27h
CSA_CTRL3 RSVD CSA_BLK_SEL_2 CSA _BLK 2 RW | 28h
RSVD_CTRL RSVD R/W | 29h
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7% 8-21 provides advanced control functions described in the Propagation Delay Reduction (PDR), Duty Cycle
Compensation (DCC), and Slew Time Control (STC) sections. These are not necessary for typical use cases of
the DRV871x-Q1 and may be utilized as needed to meet specific system requirements.

& 8-21. DRV8718-Q1 Advanced Function Register Map

Name 7 \ 6 5 \ 4 3 2 1 0 Type | Addr
AGD_CTRL1 AGD_THR AGD_ISTRONG SET AGD_12 | SET AGD_34 | SET_AGD 56 | SET AGD 78 | RMW | 2Ah
PDR_CTRLA PRE_MAX_12 T_DON_DOFF_12 RW | 2Bh
PDR_CTRL2 PRE_MAX_34 T_DON_DOFF_34 RW | 2ch
PDR_CTRL3 PRE_MAX_56 T_DON_DOFF_56 RW | 2Dh
PDR_CTRL4 PRE_MAX_78 T_DON_DOFF_78 RW | 2Eh
PDR_CTRL5 T_PRE_CHR_12 T_PRE_DCHR_12 PRE_CHR_INIT_12 PRE_DCHR_INIT_12 RW | 2Fh
PDR_CTRL6 T_PRE_CHR_34 T_PRE_DCHR_34 PRE_CHR_INIT_34 PRE_DCHR_INIT 34 RW | 30h
PDR_CTRL? T_PRE_CHR_56 T_PRE_DCHR_56 PRE_CHR_INIT_56 PRE_DCHR_INIT_56 RW | 31h
PDR_CTRL8 T_PRE_CHR 78 T_PRE_DCHR_78 PRE_CHR_INIT_78 PRE_DCHR_INIT_78 RW | 32h
PDR CTRLO | EN_PDR_12 RSVD KP_PDR_12 EN_PDR_34 RSVD KP_PDR_34 RW | 33n
PDR CTRL10| EN_PDR 56 RSVD KP_PDR_56 EN_PDR_78 RSVD KP_PDR_78 RW | 34h
STC_CTRL1 T RISE_FALL 12 EN_STC 12 | STC ERR 12 KP_STC_12 RW | 35h
STC_CTRL2 T _RISE_FALL 34 EN_STC 34 | STC ERR 34 KP_STC_34 RW | 36h
STC_CTRL3 T_RISE_FALL 56 EN_STC 56 | STC_ERR 56 KP_STC_56 RW | 37h
STC_CTRL4 T _RISE_FALL_78 EN_STC_78 | STC_ERR 78 KP_STC 78 RW | 38h
DCC_CTRL1 | EN_DCC_12 | EN_DCC 34 | EN_DCC_56 | EN_DCC_78 | IDIR_MAN_12 | IDIR_MAN_34 | IDIR_MAN_56 | IDIR_MAN_78 | R | 3%h
PST CTRL1 | FW_MAX 12 | FW_MAX 34 | FW_MAX 56 | FW_MAX_78 EN—PSTZ—D"YJ EN—PSZ—D"Y—e’ EN—PSE—D"Y—S EN—PSL—D"YJ RW | 3ah
PST_CTRL2 KP_PST 12 KP_PST 34 KP_PST 56 KP_PST 78 RW | 3Bh
SGD_STATA IDIR_12 IDIR_34 IDIR_56 IDIR_78 IDIR_WARN_12 | IDIR_WARN_34 | IDIR_WARN_56 | IDIR_ WARN_78 | R | 3Ch
G STaT2 | PCHROWARN_1 [ PCHR_WARN_3 | PCHR_WARN_5 | PCHR_WARN_1 | PDCHR_WARN_ | PDCHR_WARN_ | PDCHR_WARN_ | PDCHR_WARN_ | = | 50

- 2 4 6 2 2 12 2 2
SGD._STAT3 STc_W/;RN_FJ STC_WﬁRN_F_S STC_WAeRN_F_S STC_W@RN_FJ STC_V\QAZ\RN_R_ STC_V\?QRN_R_ STC_V\’IsAsRN_R_ STC_W;;;RN_R_ R

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8714-Q1 DRV8718-Q1

Submit Document Feedback

65


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

13 TEXAS
INSTRUMENTS

www.tij.co.jp

DRV8714-Q1, DRV8718-Q1
JAJSKVBC — AUGUST 2020 — REVISED AUGUST 2022

8.6.2 DRV8714-Q1 Register Map

DRV8714-Q1 Register Map lists the memory-mapped registers for the DRV8714-Q1. All register addresses not
listed should be considered as reserved locations and the register contents should not be modified. Descriptions
of reserved locations are provided for reference only.

£ 8-22. DRV8714-Q1 Register Map

Name 7 6 5 4 3 2 1 0 Type | Addr.
IC_STAT1 SPI_OK POR FAULT WARN DS_GS v ov OT_WD_AGD | R | 00h
VDS_STATH VDS_H1 VDS_L1 VDS_H2 VDS_L2 VDS_H3 VDS_L3 VDS_H4 VDS_L4 R | o0th
VDS_STAT2 RSVD R | o2h
VGS_STAT1 VGS_H1 VGS_L1 ‘ VGS_H2 ‘ VGS_L2 VGS_H3 ‘ VGS_L3 ‘ VGS_H4 ‘ VGS L4 R | 03n
VGS_STAT2 RSVD R | 04h
IC_STAT2 PVDD_UV PVDD_OV ‘ VCP_UV ‘ oTW oTsD ‘ WD_FLT ‘ SCLK_FLT ’ RSVD R | 05h
IC_STAT3 RSVD IC_ID R | o6h
IC_CTRL1 EN_DRV EN_OLSC BRG_MODE LoCK CLR_FLT RW | o7h
IC_CTRL2 DIS_SSC DRVOFF_nFLT CP_MODE WD_EN ‘ WD_FLT_M WD_WIN WD_RST RW | o8h
BRG_CTRL1 HB1_CTRL HB2_CTRL HB3_CTRL HB4_CTRL RW | 09h
BRG_CTRL2 | S_IN1/ENT S_IN2/PH1 HIZ1 RSVD S_IN3/EN2 ‘ S_IN4/PH2 HIZ2 | RSVD RW | 0Ah
PWM_CTRL1 HB1_PWM HB2_PWM HB3_PWM HB4_PWM RW | 0Bh
PWM_CTRL2 | IN1/EN1_MODE | IN2/PH1_MODE FWA1 RSVD IN3/EN2_MODE ‘ IN4/PH2_MODE FW2 ’ RSVD RW | oCh
PWM_CTRL3 HB1_HL HB2_HL HB3_HL HB4_HL RSVD R/W | 0Dh
PWM_CTRL4 HB1_FW HB2_FW HB3_FW HB4_FW RSVD RW | OEh
IDRV_CTRL1 IDRVP_1 IDRVN_1 RW | OFh
IDRV_CTRL2 IDRVP_2 IDRVN_2 RW | 10h
IDRV_CTRL3 IDRVP_3 IDRVN_3 RW | 11h
IDRV_CTRL4 IDRVP_4 IDRVN_4 RW | 12h
IDRV_CTRL5 RSVD RW | 13h
IDRV_CTRL6 RSVD RW | 14h
IDRV_CTRL7 RSVD RW | 15h
IDRV_CTRLS RSVD RW | 16h
IDRV_CTRLO |  IDRV_LO1 IDRV_LO2 IDRV_LO3 IDRV_LO4 RSVD RW | 17h
DRV_CTRL1 VGS_MODE VGS_IND VGS_LVL VGS_HS_DIS VDS_MODE VDS_IND RW | 18h
DRV_CTRL2 RSVD VGS_TDRV_1 VGS_TDRV_2 RW | 19h
DRV_CTRL3 RSVD VGS_TDRV_3 VGS_TDRV_4 RW | 1Ah
DRV_CTRL4 VGS_TDEAD_1 VGS_TDEAD_2 VGS_TDEAD 3 VGS_TDEAD 4 RW | 1Bh
DRV_CTRL5 VDS_DG_1 VDS_DG_2 VDS_DG_3 VDS_DG 4 RW | 1ch
DRV_CTRL6 VDS_IDRVN_1 VDS_IDRVN_2 VDS_IDRVN_3 VDS_IDRVN_4 RW | 1Dh
DRV_CTRL7 RSVD RW | 1Eh
VDS_CTRL1 VDS_LVL_1 VDS_LVL_2 RW | 1Fh
VDS_CTRL2 VDS_LVL_3 VDS_LVL 4 RW | 20h
VDS_CTRL3 RSVD RW | 21h
VDS_CTRL4 RSVD RW | 22h
OLSC_CTRL1| PU_SH_1 PD_SH_1 PU_SH_2 PD_SH_2 PU_SH 3 PD_SH_3 PU_SH_4 PD_SH_4 RW | 23h
OLSC_CTRL2 RSVD RW | 24h
UVOV_CTRL PVDD—EV—MOD PVDD_OV_MODE PVDD_OV_DG PVDD_OV_LVL | VCP_UV_MODE | VCP_UV_LVL | RW | 25h
CSA_CTRL1 RSVD CSA_DIV_1 CSA_GAIN_1 CSA_DIV_2 CSA_GAIN_2 RW | 26h
CSA_CTRL2 RSVD CSA_BLK_SEL_1 CSA_BLK_1 RW | 27h
CSA_CTRL3 RSVD CSA_BLK_SEL_2 CSA_BLK_2 RW | 28h
RSVD_CTRL RSVD RW | 29h
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DRV8714-Q1 Advanced Function Register Map provides advanced control functions described in the
Propagation Delay Reduction (PDR), Duty Cycle Compensation (DCC), and Slew Time Control (STC) sections.
These are not necessary for typical use cases of the DRV871x-Q1 and may be utilized as needed to meet
specific system requirements.

& 8-23. DRV8714-Q1 Advanced Function Register Map

Name 7 \ 6 5 ‘ 4 3 ‘ 2 ‘ 1 ‘ 0 Type | Addr.
AGD_CTRL1 AGD_THR AGD_ISTRONG RSVD RW | 2Ah
PDR_CTRLA PRE_MAX_1 T_DON_DOFF_1 RW | 2Bh
PDR_CTRL2 PRE_MAX_2 T_DON_DOFF 2 RW | 2ch
PDR_CTRL3 PRE_MAX_3 T_DON_DOFF 3 RW | 2Dh
PDR_CTRL4 PRE_MAX_4 T_DON_DOFF 4 RW | 2Eh
PDR _CTRL5 T_PRE_CHR 1 T_PRE_DCHR 1 PRE_CHR_INIT 1 PRE_DCHR_INIT 1 RW | 2Fh
PDR_CTRL6 T_PRE_CHR 2 T_PRE_DCHR 2 PRE_CHR_INIT 2 PRE_DCHR_INIT 2 RW | 30h
PDR_CTRL7 T_PRE_CHR 3 T_PRE_DCHR 3 PRE_CHR_INIT 3 PRE_DCHR_INIT 3 RW | 31h
PDR_CTRL8 T_PRE_CHR 4 T_PRE_DCHR 4 PRE_CHR_INIT 4 PRE_DCHR_INIT 4 RW | 32n
PDR_CTRLO | EN_PDR 1 RSVD KP_PDR_1 EN_PDR_2 RSVD KP_PDR_2 RW | 33h
PDR CTRL10| EN_PDR 3 RSVD KP_PDR_3 EN_PDR_4 RSVD KP_PDR 4 RW | 34h
STC_CTRL1 T_RISE_FALL 1 EN_STC 1 STC_ERR_1 KP_STC 1 RW | 35h
STC_CTRL2 T RISE_FALL 2 EN_STC 2 STC_ERR 2 KP_STC_2 RW | 36h
STC_CTRL3 T RISE_FALL 3 EN_STC 3 STC_ERR 3 KP_STC_3 RW | 37h
STC_CTRL4 T _RISE_FALL 4 EN_STC 4 STC_ERR 4 KP_STC 4 RW | 38h
DCC_CTRL1 | EN_DCC_1 EN_DCC_2 EN_DCC_3 EN_DCC 4 IDIR MAN_1 | IDRMAN 2 | IDIR MAN. 3 | IDIR MAN 4 | RW | 3%h
PST CTRL1 | FW_MAX_1 FW_MAX_2 FW_MAX_3 FW_MAX_4 | EN_PST DLY 1| EN_PST DLY 2 | EN_PST DLY 3 | EN_PST DLY 4 | RW | 3Ah
PST_CTRL2 KP_PST 1 KP_PST 2 KP_PST 3 KP_PST 4 RW | 3Bh
SGD_STATA IDIR_1 IDIR_2 IDIR_3 IDIR_4 IDIR_WARN_1 | IDIR WARN_2 | IDIR_WARN_3 | IDIR WARN. 4 | R | 3Ch
SGD_STAT2 | PCHR_WARN_1 | PCHR_WARN_2 | PCHR_WARN_3 | PCHR_WARN_4 PDCHR;WARN— PDCHREWARN— PDCHREWARN— PDCHRZWARN— R | 3Dh
SGD_STAT3 | STC_WARN_F_1|STC_WARN_F 2 |STC_WARN_F 3| STC_WARN_F_4 STC—Wf‘RN—R— STC—WQRN—R— STC—WQRN—R— STC—W:‘RN—R— R | 3eh
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8.6.3 DRV8718-Q1 Register Descriptions
8.6.3.1 DRV8718-Q1_STATUS Registers

7 8-24 lists the DRV8718-Q1_STATUS registers. All register offset addresses not listed in & 8-24 should be
considered as reserved locations and the register contents should not be modified.

K 8-24. DRV8718-Q1_STATUS Registers

Address Acronym Register Name Section
Oh IC_STAT1 Global fault and warning status indicators Go
1h VDS_STAT1 Half-bridge 1-4 VDS overcurrent fault status indicators Go
2h VDS_STAT2 Half-bridge 5-8 VDS overcurrent fault status indicators Go
3h VGS_STAT1 Half-bridge 1-4 VGS gate fault status indicators Go
4h VGS_STAT2 Half-bridge 5-8 VGS gate fault status indicators Go
5h IC_STAT2 Voltage, temperature and interface fault status indicators Go
6h IC_STAT3 Device variant ID status register Go

Complex bit access types are encoded to fit into small table cells. & 8-25 shows the codes that are used for
access types in this section.

£ 8-25. DRV8718-Q1_STATUS Access Type Codes

Access Type ‘Code ‘ Description
Read Type
R ‘ R ‘ Read

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.3.1.1 IC_STAT1 Register (Address = 0h) [Reset = COh]
IC_STAT1 is shown in [X] 8-37 and described in % 8-26.
Return to the Summary Table.

Status register for global fault and warning indicators. Detailed fault information is available in remaining status
registers.

8-37. IC_STAT1 Register

7 6 5 4 3 2 1 0
SPI_OK POR ‘ FAULT ‘ WARN DS_GS uv oV OT_WD_AGD
R-1b R-1b R-0b R-Ob R-0b R-0b R-Ob R-0b

% 8-26. IC_STAT1 Register Field Descriptions
Bit Field Type Reset Description

7 SPI_OK R 1b Indicates if a SPI communications fault has been detected.
0b = One or multiple of SCLK_FLT in the prior frames.
1b = No SPI fault has been detected

6 POR R 1b Indicates power-on-reset condition.
0b = No power-on-reset condition detected.
1b = Power-on reset condition detected.

5 FAULT R Ob Fault indicator. Mirrors nFAULT pin.
4 WARN R Ob Warning indicator.
3 DS_GS R Ob Logic OR of VDS and VGS fault indicators.
2 uv R Ob Undervoltage indicator.
1 ov R Ob Overvoltage indicator.
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# 8-26. IC_STAT1 Register Field Descriptions (continued)

Bit Field Type Reset Description

0 OT_WD_AGD R Ob Logic OR of OTW, OTSD, WD_FLT, IDIR_WARN, PCHR_WARN,

PDCHR_WARN, and STC_WARN indicators.

8.6.3.1.2 VDS_STAT1 Register (Address = 1h) [Reset = 0h]

VDS _STAT1 is shown in [X] 8-38 and described in & 8-27.

Return to the Summary Table.

Status register for the specific MOSFET VDS overcurrent fault indication for half-bridges 1-4.
8-38. VDS_STAT1 Register

7 6 5 4 3 2 1 0
VDS_H1 VDS_L1 VDS_H2 VDS_L2 VDS_H3 VDS_L3 VDS_H4 VDS_L4
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
# 8-27. VDS_STAT1 Register Field Descriptions

Bit Field Type Reset Description

7 VDS_H1 R Ob Indicates VDS overcurrent fault on the high-side 1 MOSFET.
6 VDS_L1 R Ob Indicates VDS overcurrent fault on the low-side 1 MOSFET.
5 VDS_H2 R Ob Indicates VDS overcurrent fault on the high-side 2 MOSFET.
4 VDS_L2 R Ob Indicates VDS overcurrent fault on the low-side 2 MOSFET.
3 VDS_H3 R Ob Indicates VDS overcurrent fault on the high-side 3 MOSFET.
2 VDS _L3 R Ob Indicates VDS overcurrent fault on the low-side 3 MOSFET.
1 VDS_H4 R Ob Indicates VDS overcurrent fault on the high-side 4 MOSFET.
0 VDS_L4 R Ob Indicates VDS overcurrent fault on the low-side 4 MOSFET.

8.6.3.1.3 VDS_STAT2 Register (Address = 2h) [Reset = 0h]
VDS_STAT2 is shown in [X] 8-39 and described in % 8-28.
Return to the Summary Table.

Status register for the specific MOSFET VDS overcurrent fault indication for half-bridges 5-8.
X 8-39. VDS_STAT2 Register

7 6 5 4 3 2 1 0
VDS_H5 VDS _L5 \ VDS _H6 \ VDS _L6 VDS_H7 VDS L7 VDS _H8 VDS _L8
R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob

# 8-28. VDS_STAT2 Register Field Descriptions

Bit Field Type Reset Description

7 VDS_H5 R Ob Indicates VDS overcurrent fault on the high-side 5 MOSFET.
6 VDS_L5 R Ob Indicates VDS overcurrent fault on the low-side 5 MOSFET.
5 VDS_H6 R Ob Indicates VDS overcurrent fault on the high-side 6 MOSFET.
4 VDS_L6 R Ob Indicates VDS overcurrent fault on the low-side 6 MOSFET.
3 VDS_H7 R Ob Indicates VDS overcurrent fault on the high-side 7 MOSFET.
2 VDS_L7 R Ob Indicates VDS overcurrent fault on the low-side 7 MOSFET.
1 VDS_H8 R Ob Indicates VDS overcurrent fault on the high-side 8 MOSFET.
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# 8-28. VDS_STAT2 Register Field Descriptions (continued)

Bit Field Type Reset Description

0 VDS_L8 R Ob

Indicates VDS overcurrent fault on the low-side 8 MOSFET.

8.6.3.1.4 VGS_STAT1 Register (Address = 3h) [Reset = 0h]

VGS_STAT1 is shown in [X] 8-40 and described in 3 8-29.

Return to the Summary Table.

Status register for the specific MOSFET VGS gate fault indication for half-bridges 1-4.
Eq 8-40. VGS_STAT1 Register

7 6 5 4 3 2 1 0
VGS_H1 VGS_L1 VGS_H2 VGS_L2 VGS_H3 VGS_L3 VGS_H4 VGS_L4
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
% 8-29. VGS_STAT1 Register Field Descriptions
Bit Field Type Reset Description
7 VGS_H1 R Ob Indicates VGS gate fault on the high-side 1 MOSFET.
6 VGS_L1 R Ob Indicates VGS gate fault on the low-side 1 MOSFET.
5 VGS_H2 R Ob Indicates VGS gate fault on the high-side 2 MOSFET.
4 VGS_L2 R Ob Indicates VGS gate fault on the low-side 2 MOSFET.
3 VGS_H3 R Ob Indicates VGS gate fault on the high-side 3 MOSFET.
2 VGS_L3 R Ob Indicates VGS gate fault on the low-side 3 MOSFET.
1 VGS_H4 R Ob Indicates VGS gate fault on the high-side 4 MOSFET.
0 VGS_L4 R Ob Indicates VGS gate fault on the low-side 4 MOSFET.
8.6.3.1.5 VGS_STAT2 Register (Address = 4h) [Reset = 0h]
VGS_STAT2 is shown in [¥] 8-41 and described in # 8-30.
Return to the Summary Table.
Status register for the specific MOSFET VGS gate fault indication for half-bridges 5-8.
B 8-41. VGS_STAT2 Register
7 6 5 4 3 2 1 0
VGS_H5 VGS_L5 ‘ VGS_H6 ‘ VGS_L6 VGS_H7 VGS_L7 VGS_H8 VGS_L8
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
# 8-30. VGS_STAT2 Register Field Descriptions
Bit Field Type Reset Description
7 VGS_H5 R Ob Indicates VGS gate fault on the high-side 5 MOSFET.
6 VGS_L5 R Ob Indicates VGS gate fault on the low-side 5 MOSFET.
5 VGS_H6 R Ob Indicates VGS gate fault on the high-side 6 MOSFET.
4 VGS_L6 R Ob Indicates VGS gate fault on the low-side 6 MOSFET.
3 VGS_H7 R Ob Indicates VGS gate fault on the high-side 7 MOSFET.
2 VGS_L7 R Ob Indicates VGS gate fault on the low-side 7 MOSFET.
1 VGS_H8 R Ob Indicates VGS gate fault on the high-side 8 MOSFET.
0 VGS L8 R 0b Indicates VGS gate fault on the low-side 8 MOSFET.
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8.6.3.1.6 IC_STAT2 Register (Address = 5h) [Reset = 0h]
IC_STAT2 is shown in [X] 8-42 and described in % 8-31.

Return to the Summary Table.

Status register for specific undervoltage, overvoltage, overtemperature, and interface fault indications.

8-42. IC_STAT2 Register

7 6 5 4 3 2 1 0
PVDD_UV PVDD_OV ‘ VCP_UV ‘ oTW OTSD WD_FLT SCLK_FLT RESERVED
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
% 8-31. IC_STAT2 Register Field Descriptions

Bit Field Type Reset Description

7 PVDD_UV R Ob Indicates undervoltage fault on PVDD pin.

6 PVDD_OV R Ob Indicates overvoltage fault on PVDD pin.

5 VCP_UV R Ob Indicates undervoltage fault on VCP pin.

4 oTW R Ob Indicates overtemperature warning.

3 OTSD R Ob Indicates overtemperature shutdown.

2 WD_FLT R Ob Indicated watchdog timer fault.

1 SCLK_FLT R Ob Indicates SPI clock (frame) fault when the number of SCLK pulses in
a transaction frame are not equal to 16. Not reported on FAULT or
nFAULT pin.

0 RESERVED R Ob Reserved

8.6.3.1.7 IC_STAT3 Register (Address = 6h) [Reset = 8h]

IC_STAT3 is shown in [%] 8-43 and described in & 8-32.

Return to the Summary Table.

Status register with device ID for either DRV8718-Q1 or DRV8714-Q1.
¥ 8-43. IC_STAT3 Register

7 6 5 4 3 2

RESERVED \

IC_ID

R-0000b R-1000b

# 8-32. IC_STAT3 Register Field Descriptions

Bit Field Type Reset Description
7-4 RESERVED R 0000b Reserved
3-0 IC_ID R 1000b Device identification field.

0100b = DRV8714-Q1, 4 half-bridge gate driver.
1000b = DRV8718-Q1, 8 half-bridge gate driver.

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8714-Q1 DRV8718-Q1

Submit Document Feedback

71


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

13 TEXAS
INSTRUMENTS

www.tij.co.jp

DRV8714-Q1, DRV8718-Q1
JAJSKVBC — AUGUST 2020 — REVISED AUGUST 2022

8.6.3.2 DRV8718-Q1_CONTROL Registers

#% 8-33 lists the DRV8718-Q1_CONTROL registers. All register offset addresses not listed in & 8-33 should be
considered as reserved locations and the register contents should not be modified.

%% 8-33. DRV8718-Q1_CONTROL Registers

Address Acronym Register Name Section
7h IC_CTRL1 Device general function control register 1 Go
8h IC_CTRL2 Device general function control register 2 Go
9h BRG_CTRL1 Half-bridge 1-4 output state control Go
Ah BRG_CTRL2 Half-bridge 5-8 output state control Go
Bh PWM_CTRL1 Half-bridge 1-4 PWM mapping control Go
Ch PWM_CTRL2 Half-bridge 5-8 PWM mapping control Go
Dh PWM_CTRL3 Half-bridge 1-8 high-side or low-side drive control Go
Eh PWM_CTRL4 Half-bridge 1-8 freewheeling configuration Go
Fh IDRV_CTRL1 Half-bridge 1 gate drive source/sink current Go
10h IDRV_CTRL2 Half-bridge 2 gate drive source/sink current Go
11h IDRV_CTRL3 Half-bridge 3 gate drive source/sink current Go
12h IDRV_CTRL4 Half-bridge 4 gate drive source/sink current Go
13h IDRV_CTRL5 Half-bridge 5 gate drive source/sink current Go
14h IDRV_CTRL6 Half-bridge 6 gate drive source/sink current Go
15h IDRV_CTRL7 Half-bridge 7 gate drive source/sink current Go
16h IDRV_CTRLS8 Half-bridge 8 gate drive source/sink current Go
17h IDRV_CTRL9 Half-bridge 1-8 gate drive low current control Go
18h DRV_CTRL1 Gate driver VGS and VDS monitor configuration Go
19h DRV_CTRL2 Half-bridge 1-4 VGS and VDS tDRV configuration Go
1Ah DRV_CTRL3 Half-bridge 5-8 VGS and VDS tDRV configuration Go
1Bh DRV_CTRL4 Half-bridge 1-8 VGS tDEAD_D configuration Go
1Ch DRV_CTRL5 Half-bridge 1-8 VDS tDS_DG configuration Go
1Dh DRV_CTRL6 Half-bridge 1-8 VDS fault pulldown current configuration Go
1Fh VDS_CTRL1 Half-bridge 1 and 2 VDS overcurrent threshold Go
20h VDS_CTRL2 Half-bridge 3 and 4 VDS overcurrent threshold Go
21h VDS_CTRL3 Half-bridge 5 and 6 VDS overcurrent threshold Go
22h VDS_CTRL4 Half-bridge 7 and 8 VDS overcurrent threshold Go
23h OLSC_CTRLA1 Half-bridge 1-4 offline diagnostic control Go
24h OLSC_CTRL2 Half-bridge 5-8 offline diagnostic control Go
25h UVOV_CTRL Undervoltage and overvoltage monitor configuration. Go
26h CSA_CTRL1 Shunt amplifier 1 and 2 configuration Go
27h CSA_CTRL2 Shunt amplifier 1 blanking configuration Go
28h CSA_CTRL3 Shunt amplifier 2 blanking configuration Go

Complex bit access types are encoded to fit into small table cells. & 8-34 shows the codes that are used for

access types in this section.

£ 8-34. DRV8718-Q1_CONTROL Access Type Codes

Access Type ‘Code ‘ Description
Read Type

R ‘ R ‘ Read

Write Type
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£ 8-34. DRV8718-Q1_CONTROL

Access Type Codes (continued)

Access Type Code

Description

W w

Write

Reset or Default Value

n | |

Value after reset or the default value

8.6.3.2.1 IC_CTRL1 Register (Address = 7h) [Reset = 6h]

IC_CTRL1 is shown in [¥] 8-44 and described in % 8-35.

Return to the Summary Table.

Control register for driver and diagnostic enable, SPI lock, and clear fault command.

Ed 8-44. 1C_CTRL1 Register

7 6 4

3 2 0

EN_DRV EN_OLSC ’ RESERVED

LOCK CLR_FLT

R/W-0b R/W-0b R-00b

R/W-011b R/W-0b

£ 8-35. IC_CTRL1 Regi

ster Field Descriptions

Bit Field Type Reset

Description

EN_DRV RIW 0b

Enable gate drivers.
0b = Gate driver output disabled and passive pulldowns enabled.
1b = Gate driver outputs enabled.

EN_OLSC RIW 0b

Enable offline open load and short circuit diagnostic.

Ob = Disabled.

1b = VDS monitors set into real-time voltage monitor mode and
offline diagnostics current sources enabled.

5-4 RESERVED 00b

Reserved

3-1 LOCK R/W 011b

Lock and unlock the control registers. Bit settings not listed have no
effect.

011b = Unlock all control registers.

110b = Lock the control registers by ignoring further writes except to
the LOCK register.

CLR_FLT R/W Ob

Clear latched fault status information.

Ob = Default state.

1b = Clear latched fault bits, resets to Ob after completion. Will also
clear SPI fault and watchdog fault status.

8.6.3.2.2 IC_CTRL2 Register (Address = 8h) [Reset =
IC_CTRL2 is shown in [¥] 8-45 and described in 7% 8-36.

Return to the Summary Table.

2h]

Control register for pin mode, charge pump mode, and watchdog.
Eq 8-45. IC_CTRL2 Register

7 6 5 4 3 2 1 0
DIS_SSC DRVOFF_nFLT CP_MODE WD_EN WD_FLT_M WD_WIN WD_RST
R/W-0b R/W-0b R/W-00b R/W-0b R/W-0b R/W-1b R/W-0b
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# 8-36. IC_CTRL2 Register Field Descriptions

Bit Field Type Reset Description
7 DIS_SSC R/W Ob Spread spectrum clocking
Ob = Enabled.
1b = Disabled.
6 DRVOFF_nFLT R/W Ob Sets DRVOFF/nFLT multi-function pin mode.

Ob = Pin functions as DRVOFF global driver disable.
1b = Pin functions as nFLT open-drain fault interrupt output.

5-4 CP_MODE R/W 00b Charge pump operating mode.

00b = Automatic switch between tripler and doubler mode.
01b = Always doubler mode.

10b = Always tripler mode.

11b = RSVD

3 WD_EN R/W Ob Watchdog timer enable.
0b = Watchdog timer disabled.
1b = Watchdog dog timer enabled.

2 WD_FLT_M R/W Ob Watchdog fault mode. Watchdog fault is cleared by CLR_FLT.

0b = Watchdog fault is reported to WD_FLT and WARN register bits.
Gate drivers remain enabled and nFAULT is not asserted.

1b = Watchdog fault is reported to WD_FLT, FAULT register bits, and
nFAULT pin. Gate drivers are disabled in response to watchdog fault.

1 WD_WIN R/W 1b Watchdog timer window.
Ob =4to40 ms
1b =10to 100 ms
0 WD_RST R/W Ob Watchdog restart. Ob by default after power up. Invert this bit to

restart the watchdog timer. After written, the bit will reflect the new
inverted value.

8.6.3.2.3 BRG_CTRL1 Register (Address = 9h) [Reset = 0h]
BRG_CTRL1 is shown in [¥] 8-46 and described in # 8-37.
Return to the Summary Table.

Control register to set the output state for half-bridges 1-4.

] 8-46. BRG_CTRL1 Register
7 6 5 4 3 2 1 0

HB1_CTRL \ HB2_CTRL HB3_CTRL HB4_CTRL
R/W-00b R/W-00b R/W-00b R/W-00b

£ 8-37. BRG_CTRL1 Register Field Descriptions
Bit Field Type Reset Description

7-6 HB1_CTRL R/W 00b Half-bridge 1 output state control.

00b = High impedance (HI-Z). GH1 and GL1 pulldown.

01b = Drive low-side (LO). GH1 pulldown and GL1 pullup.

10b = Drive high-side (HI). GH1 pullup and GL1 pulldown.

11b = Input PWM control. HB1_PWM, HB1_HL, and HB1_FW.

5-4 HB2_CTRL R/W 00b Half-bridge 2 output state control.

00b = High impedance (HI-Z). GH2 and GL2 pulldown.

01b = Drive low-side (LO). GH2 pulldown and GL2 pullup.

10b = Drive high-side (HI). GH2 pullup and GL2 pulldown.

11b = Input PWM control. HB2_PWM, HB2_HL, and HB2_FW.

3-2 HB3_CTRL R/W 00b Half-bridge 3 output state control.

00b = High impedance (HI-Z). GH3 and GL3 pulldown.

01b = Drive low-side (LO). GH3 pulldown and GL3 pullup.

10b = Drive high-side (HI). GH3 pullup and GL3 pulldown.

11b = Input PWM control. HB3_PWM, HB3_HL, and HB3_FW.
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# 8-37. BRG_CTRL1 Register Field Descriptions (continued)

Bit Field Type Reset Description

1-0 HB4_CTRL R/W 00b Half-bridge 4 output state control.

00b = High impedance (HI-Z). GH4 and GL4 pulldown.

01b = Drive low-side (LO). GH4 pulldown and GL4 pullup.

10b = Drive high-side (HI). GH4 pullup and GL4 pulldown.

11b = Input PWM control. HB4_PWM, HB4_HL, and HB4_FW.

8.6.3.2.4 BRG_CTRL2 Register (Address = Ah) [Reset = 0h]
BRG_CTRL2 is shown in [X] 8-47 and described in 3 8-38.
Return to the Summary Table.

Control register to set the output state for half-bridges 5-8.

] 8-47. BRG_CTRL2 Register

7 6 5 4 3 2 1 0

HB5_CTRL \ HB6_CTRL HB7_CTRL HB8_CTRL

R/W-00b R/W-00b R/W-00b R/W-00b

# 8-38. BRG_CTRL2 Register Field Descriptions

Bit Field Type Reset Description

7-6 HB5_CTRL R/W 00b Half-bridge 5 output state control.

00b = High impedance (HI-Z). GH5 and GL5 pulldown.

01b = Drive low-side (LO). GH5 pulldown and GL5 pullup.

10b = Drive high-side (HI). GH5 pullup and GL5 pulldown.

11b = Input PWM control. HB5_PWM, HB5_HL, and HB5_FW.

5-4 HB6_CTRL R/W 00b Half-bridge 6 output state control.

00b = High impedance (HI-Z). GH6 and GL6 pulldown.

01b = Drive low-side (LO). GH6 pulldown and GL6 pullup.

10b = Drive high-side (HI). GH6 pullup and GL6 pulldown.

11b = Input PWM control. HB6_PWM, HB6_HL, and HB6_FW.

3-2 HB7_CTRL R/W 00b Half-bridge 7 output state control.

00b = High impedance (HI-Z). GH7 and GL7 pulldown.

01b = Drive low-side (LO). GH7 pulldown and GL7 pullup.

10b = Drive high-side (HI). GH7 pullup and GL7 pulldown.

11b = Input PWM control. HB7_PWM, HB7_HL, and HB7_FW.

1-0 HB8_CTRL R/W 00b Half-bridge 8 output state control.

00b = High impedance (HI-Z). GH8 and GL8 pulldown.

01b = Drive low-side (LO). GH8 pulldown and GL8 pullup.

10b = Drive high-side (HI). GH8 pullup and GL8 pulldown.

11b = Input PWM control. HB8_PWM, HB8_HL, and HB8_FW.

8.6.3.2.5 PWM_CTRL1 Register (Address = Bh) [Reset = 5h]
PWM_CTRL1 is shown in [X] 8-48 and described in 3% 8-39.
Return to the Summary Table.
Control register to map the input PWM source for half-bridges 1-4.
8-48. PWM_CTRL1 Register

7 6 5 4 3 2 1 0
HB1_PWM HB2_PWM HB3_PWM HB4_PWM
R/W-00b R/W-00b R/W-01b R/W-01b
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# 8-39. PWM_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7-6 HB1_PWM R/W 00b Configure PWM input source for half-bridge 1.
00b = IN1
01b = IN2
10b = IN3
11b = IN4

5-4 HB2_PWM R/W 00b Configure PWM input source for half-bridge 2.
00b = IN1
01b = IN2
10b = IN3
11b = IN4

3-2 HB3_PWM R/W 01b Configure PWM input source for half-bridge 3.
00b = IN1
01b = IN2
10b = IN3
11b = IN4

1-0 HB4_PWM R/W 01b Configure PWM input source for half-bridge 4.
00b = IN1
01b = IN2
10b = IN3
11b = IN4

8.6.3.2.6 PWM_CTRL2 Register (Address = Ch) [Reset = AFh]
PWM_CTRL2 is shown in [X] 8-49 and described in 3% 8-40.
Return to the Summary Table.
Control register to map the input PWM source for half-bridges 5-8.
8-49. PWM_CTRL2 Register

7 6 5 4 3 2 1 0
HB5_PWM ‘ HB6_PWM HB7_PWM HB8_PWM
R/W-10b R/W-10b R/W-11b R/W-11b
# 8-40. PWM_CTRL2 Register Field Descriptions

Bit Field Type Reset Description

7-6 HB5_PWM R/W 10b Configure PWM input source for half-bridge 5.
00b = IN1
01b =IN2
10b = IN3
11b = IN4

5-4 HB6_PWM R/W 10b Configure PWM input source for half-bridge 6.
00b = IN1
01b =IN2
10b = IN3
11b = IN4

3-2 HB7_PWM R/W 11b Configure PWM input source for half-bridge 7.
00b = IN1
01b =IN2
10b = IN3
11b = IN4

1-0 HB8_PWM R/W 11b Configure PWM input source for half-bridge 8.
00b = IN1
01b =IN2
10b = IN3
11b = IN4
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8.6.3.2.7 PWM_CTRL3 Register (Address = Dh) [Reset = 0h]

PWM_CTRL3 is shown in [X] 8-50 and described in 3% 8-41.

Return to the Summary Table.

Control register to set the PWM drive MOSFET (high or low) for half-bridges 1-8.
8-50. PWM_CTRL3 Register

7 6 5 4 3 2 1 0
HB1_HL HB2_HL ‘ HB3_HL ‘ HB4_HL ‘ HB5_HL HB6_HL HB7_HL HB8_HL
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b

# 8-41. PWM_CTRL3 Register Field Descriptions
Bit Field Type Reset Description
7 HB1_HL R/W Ob Set half-bridge 1 PWM to high-side or low-side gate driver.
Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
6 HB2_HL R/W Ob Set half-bridge 2 PWM to high-side or low-side gate driver.
Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
5 HB3_HL R/W Ob Set half-bridge 3 PWM to high-side or low-side gate driver.
Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
4 HB4_HL R/W Ob Set half-bridge 4 PWM to high-side or low-side gate driver.
Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
3 HB5_HL R/W Ob Set half-bridge 5 PWM to high-side or low-side gate driver.
Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
2 HB6_HL R/W Ob Set half-bridge 6 PWM to high-side or low-side gate driver.
Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
1 HB7_HL R/W Ob Set half-bridge 7 PWM to high-side or low-side gate driver.
0Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
0 HB8_HL R/W Ob Set half-bridge 8 PWM to high-side or low-side gate driver.
0b = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
8.6.3.2.8 PWM_CTRLA4 Register (Address = Eh) [Reset = 0h]
PWM_CTRL4 is shown in [X] 8-51 and described in 3% 8-42.
Return to the Summary Table.
Control register to set the PWM freewheeling mode for half-bridges 1-8.
8-51. PWM_CTRL4 Register
7 6 5 4 3 2 1 0
HB1_FW HB2_FW ‘ HB3_FW ‘ HB4_FW HB5_FW HB6_FW HB7_FW HB8_FW
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b
# 8-42. PWM_CTRL4 Register Field Descriptions
Bit Field Type Reset Description
7 HB1_FW R/W Ob Configure freewheeling setting for half-bridge 1.
0b = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.
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# 8-42. PWM_CTRL4 Register Field Descriptions (continued)

Bit Field Type

Reset

Description

6 HB2_FW R/W

Ob

Configure freewheeling setting for half-bridge 2.
Ob = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

5 HB3_FW R/W

Ob

Configure freewheeling setting for half-bridge 3.
Ob = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

4 HB4_FW R/W

Ob

Configure freewheeling setting for half-bridge 4.
0b = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

3 HB5_FW R/W

Ob

Configure freewheeling setting for half-bridge 5.
0b = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

2 HB6_FW R/wW

Ob

Configure freewheeling setting for half-bridge 6.
0Ob = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

1 HB7_FW R/W

Ob

Configure freewheeling setting for half-bridge 7.
0b = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

0 HB8_FW R/wW

Ob

Configure freewheeling setting for half-bridge 8.
Ob = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

8.6.3.2.9 IDRV_CTRL1 Register (Address = Fh) [Reset = FFh]
IDRV_CTRL1 is shown in [X] 8-52 and described in 7% 8-43.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 1 high-side and low-side gate drivers.

X 8-52. IDRV_CTRL1 Register

4

3 2 1 0

IDRVP_1

IDRVN_1

R/W-1111b

R/W-1111b

£ 8-43. IDRV_CTRL1 Register Field Descriptions

Bit Field Type

Reset

Description

7-4 IDRVP_1 R/W

1111b

Half-bridge 1 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO1).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b =31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)
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# 8-43. IDRV_CTRL1 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_1 R/W 1111b Half-bridge 1 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO1).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.3.2.10 IDRV_CTRL2 Register (Address = 10h) [Reset = FFh]

IDRV_CTRL2 is shown in [X] 8-53 and described in 7 8-44.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 2 high-side and low-side gate drivers.

] 8-53. IDRV_CTRL2 Register
7 6 5 4 3 2 1 0
IDRVP_2 IDRVN_2
RW-1111b RW-1111b

£ 8-44. IDRV_CTRL2 Register Field Descriptions
Bit Field Type Reset Description

7-4 IDRVP_2 R/W 1111b Half-bridge 2 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO2).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)
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# 8-44. IDRV_CTRL2 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

3-0

IDRVN_2

R/W

1111b

Half-bridge 2 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO2).

0000b = 0.5 mA (50 pA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

8.6.3.2.11 IDRV_CTRL3 Register (Address = 11h) [Reset = FFh]
IDRV_CTRL3 is shown in [X] 8-54 and described in % 8-45.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 3 high-side and low-side gate drivers.

] 8-54. IDRV_CTRLS3 Register

7 5 4 3 1 0
IDRVP_3 IDRVN_3
R/W-1111b R/W-1111b
# 8-45. IDRV_CTRL3 Register Field Descriptions
Bit Field Type Reset Description
7-4 IDRVP_3 R/W 1111b Half-bridge 3 peak source pull up current. Alternative low current

value in parenthesis (IDRV_LO3).

0000b = 0.5 mA (50 LA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)
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# 8-45. IDRV_CTRL3 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_3 R/W 1111b Half-bridge 3 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO3).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.3.2.12 IDRV_CTRL4 Register (Address = 12h) [Reset = FFh]

IDRV_CTRL4 is shown in [X] 8-55 and described in 7% 8-46.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 4 high-side and low-side gate drivers.

] 8-55. IDRV_CTRL4 Register
7 6 5 4 3 2 1 0
IDRVP_4 IDRVN_4
R/W-1111b R/W-1111b

£ 8-46. IDRV_CTRLA4 Register Field Descriptions
Bit Field Type Reset Description

7-4 IDRVP_4 R/W 1111b Half-bridge 4 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO4).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b =48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)
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# 8-46. IDRV_CTRLA4 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

3-0

IDRVN_4

R/W

1111b

Half-bridge 4 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO4).

0000b = 0.5 mA (50 pA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

8.6.3.2.13 IDRV_CTRLS5 Register (Address = 13h) [Reset = FFh]

IDRV_CTRL5 is shown in [X] 8-56 and described in 7% 8-47.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 5 high-side and low-side gate drivers.

K 8-56. IDRV_CTRL5 Register

7 5 4 3 1 0
IDRVP_5 IDRVN_5
R/W-1111b R/W-1111b
# 8-47. IDRV_CTRLS5 Register Field Descriptions
Bit Field Type Reset Description
7-4 IDRVP_5 R/W 1111b Half-bridge 5 peak source pull up current. Alternative low current

value in parenthesis (IDRV_LO5).

0000b = 0.5 mA (50 LA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)
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# 8-47. IDRV_CTRLS5 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_5 R/W 1111b Half-bridge 5 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO5).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.3.2.14 IDRV_CTRLG6 Register (Address = 14h) [Reset = FFh]

IDRV_CTRLG is shown in [X] 8-57 and described in 7% 8-48.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 6 high-side and low-side gate drivers.

K 8-57. IDRV_CTRL6 Register
7 6 5 4 3 2 1 0
IDRVP_6 IDRVN_6
R/W-1111b R/W-1111b

# 8-48. IDRV_CTRLG6 Register Field Descriptions
Bit Field Type Reset Description

7-4 IDRVP_6 R/W 1111b Half-bridge 6 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LOG6).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)
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# 8-48. IDRV_CTRLG Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

3-0

IDRVN_6

R/W

1111b

Half-bridge 6 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO®6).

0000b = 0.5 mA (50 pA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

8.6.3.2.15 IDRV_CTRLY7 Register (Address = 15h) [Reset = FFh]
IDRV_CTRLY7 is shown in [X] 8-58 and described in % 8-49.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 7 high-side and low-side gate drivers.

] 8-58. IDRV_CTRL?7 Register

7 5 4 3 1 0
IDRVP_7 IDRVN_7
R/W-1111b R/W-1111b
# 8-49. IDRV_CTRL7 Register Field Descriptions
Bit Field Type Reset Description
7-4 IDRVP_7 R/W 1111b Half-bridge 7 peak source pull up current. Alternative low current

value in parenthesis (IDRV_LO?7).

0000b = 0.5 mA (50 LA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

84

Submit Document Feedback

Product Folder Links: DRV8714-Q1 DRV8718-Q1

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

13 TEXAS
INSTRUMENTS DRV8714-Q1, DRV8718-Q1
www.tij.co.jp JAJSKV6C — AUGUST 2020 — REVISED AUGUST 2022

# 8-49. IDRV_CTRL7 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_7 R/W 1111b Half-bridge 7 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO7).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.3.2.16 IDRV_CTRLS8 Register (Address = 16h) [Reset = FFh]

IDRV_CTRLS is shown in [X] 8-59 and described in Z 8-50.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 8 high-side and low-side gate drivers.

£ 8-59. IDRV_CTRLS8 Register
7 6 5 4 3 2 1 0
IDRVP_8 IDRVN_8
R/W-1111b R/W-1111b

# 8-50. IDRV_CTRLS Register Field Descriptions
Bit Field Type Reset Description

7-4 IDRVP_8 R/W 1111b Half-bridge 8 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO8).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)
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# 8-50. IDRV_CTRLS Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_8 R/W 1111b Half-bridge 8 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LOS8).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.3.2.17 IDRV_CTRLY Register (Address = 17h) [Reset = 0h]

IDRV_CTRLY is shown in [X] 8-60 and described in % 8-51.

Return to the Summary Table.

Control register to enable ultra-low source and sink current settings for half-bridges 1-8.

£ 8-60. IDRV_CTRL Register

7 6 5 4 3 2 1 0
IDRV_LO1 IDRV_LO2 \ IDRV_LO3 \ IDRV_LO4 IDRV_LO5 IDRV_LO6 IDRV_LO7 IDRV_LOS
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b

# 8-51. IDRV_CTRLY Register Field Descriptions
Bit Field Type Reset Description

7 IDRV_LO1 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 1.
Ob = IDRVP_1 and IDRVN_1 utilize standard values.
1b = IDRVP_1 and IDRVN_1 utilize low current values.

6 IDRV_LO2 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 2.
Ob = IDRVP_2 and IDRVN_2 utilize standard values.
1b = IDRVP_2 and IDRVN_2 utilize low current values.

5 IDRV_LO3 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 3.
0b = IDRVP_3 and IDRVN_3 utilize standard values.
1b = IDRVP_3 and IDRVN_3 utilize low current values.

4 IDRV_LO4 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 4.
0b = IDRVP_4 and IDRVN_4 utilize standard values.
1b = IDRVP_4 and IDRVN_4 utilize low current values.

3 IDRV_LO5 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 5.
Ob = IDRVP_5 and IDRVN_5 utilize standard values.
1b = IDRVP_5 and IDRVN_5 utilize low current values.

2 IDRV_LO6 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 6.
Ob = IDRVP_6 and IDRVN_6 utilize standard values.
1b = IDRVP_6 and IDRVN_6 utilize low current values.

1 IDRV_LO7 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 7.
0Ob = IDRVP_7 and IDRVN_7 utilize standard values.
1b = IDRVP_7 and IDRVN_7 utilize low current values.
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# 8-51. IDRV_CTRLY Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

IDRV_LOS

R/W

Ob

Enable low current IDRVN and IDRVP mode for half-bridge 8.
Ob = IDRVP_8 and IDRVN_8 utilize standard values.
1b = IDRVP_8 and IDRVN_8 utilize low current values.

8.6.3.2.18 DRV_CTRL1 Register (Address = 18h) [Reset = 0h]
DRV_CTRL1 is shown in [X] 8-61 and described in & 8-52.

Return to the Summary Table.

Control register to set the VGS and VDS monitor operating modes and configurations.

8-61. DRV_CTRL1 Register

7 6 5 4 3 2 1 0
VGS_MODE ‘ VGS_IND ‘ VGS_LVL VGS_HS_DIS VDS_MODE VDS_IND
R/W-00b R/W-0b R/W-0b R/W-0b R/W-00b R/W-0b
# 8-52. DRV_CTRL1 Register Field Descriptions
Bit Field Type Reset Description
7-6 VGS_MODE R/W 00b VGS gate fault monitor mode for half-bridges 1-8.
00b = Latched fault.
01b = Cycle by cycle.
10b = Warning report only.
11b = Disabled.
5 VGS_IND R/W Ob VGS fault independent shutdown mode configuration.
Ob = Disabled. VGS fault will shut down all half-bridge drivers.
1b = Enabled. VGS gate fault will only shutdown the associated half-
bridge driver.
4 VGS_LVL R/W Ob VGS threshold comparator level for dead-time handshake and VGS
fault monitor for half-bridge drivers.
Ob=14V
1b=1V
3 VGS_HS_DIS R/W Ob VGS dead-time handshake monitor disable.
Ob = 0x0
1b = Disabled. Half-bridge transition is based only on TDRIVE and
programmable digital dead-time delays.
2-1 VDS_MODE R/W 00b VDS overcurrent monitor mode for half-bridges 1-8.
00b = Latched fault.
01b = Cycle by cycle.
10b = Warning report only.
11b = Disabled.
0 VDS_IND R/W Ob VDS fault independent shutdown mode configuration.
Ob = Disabled. VDS fault will shut down all half-bridge drivers.
1b = Enabled. VDS gate fault will only shutdown the associated half-
bridge driver.

8.6.3.2.19 DRV_CTRL2 Register (Address = 19h) [Reset = 12h]
DRV_CTRL2 is shown in [X] 8-62 and described in & 8-53.
Return to the Summary Table.
Control register to set tDRV, the VGS drive and VDS monitor blanking time for half-bridges 1-4.
EJ 8-62. DRV_CTRL2 Register

4

3 2 1 0
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RESERVED

Eq 8-62. DRV_CTRL2 Register (continued)

VGS_TDRV_12

‘ VGS_TDRV_34

R-00b

R/W-010b

R/W-010b

# 8-53. DRV_CTRL2 Register Field Descriptions

Bit Field

Type

Reset

Description

7-6 RESERVED

R

00b

Reserved

5-3 VGS_TDRV_12

R/wW

010b

VGS drive and VDS monitor blanking time for half-bridge 1 and 2.

000b = 2 ps
001b = 4 ps
010b = 8 ps
011b = 12 ps
100b = 16 pis
101b = 24 ps
110b = 32 ps
111b = 96 ps

2-0 VGS_TDRV_34

R/W

010b

VGS drive and VDS monitor blanking time for half-bridge 3 and 4.

000b =2 s
001b =4 ps
010b = 8 ps
011b =12 us
100b = 16 ps
101b =24 ps
110b =32 ps
111b =96 ps

8.6.3.2.20 DRV_CTRL3 Register (Address = 1Ah) [Reset = 12h]
DRV_CTRL3 is shown in [X] 8-63 and described in 3% 8-54.

Return to the Summary Table.

Control register to set tDRV, the VGS drive and VDS monitor blanking time for half-bridges 5-8.
8-63. DRV_CTRL3 Register

7 6 5 4 3 2 1 0
RESERVED VGS_TDRV_56 VGS_TDRV_78
R-00b R/W-010b R/W-010b
# 8-54. DRV_CTRLS3 Register Field Descriptions

Bit Field Type Reset Description

7-6 RESERVED R 00b Reserved

5-3 VGS_TDRV_56 R/W 010b VGS drive and VDS monitor blanking time for half-bridge 5 and 6.
000b =2 pus
001b =4 pus
010b =8 us
011b =12 ps
100b = 16 ps
101b =24 ps
110b = 32 ps
111b = 96 ps
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# 8-54. DRV_CTRLS3 Register Field Descriptions (continued)

Bit Field Type Reset Description

000b =2 us
001b =4 ps
010b =8 ps
011b =12 ps
100b = 16 ps
101b =24 ps
110b = 32 ps
111b = 96 ps

2-0 VGS_TDRV_78 R/W 010b VGS drive and VDS monitor blanking time for half-bridge 7 and 8.

8.6.3.2.21 DRV_CTRLA4 Register (Address = 1Bh) [Reset = 0h]

DRV_CTRL4 is shown in [X] 8-64 and described in & 8-55.

Return to the Summary Table.

Control register to set VGS tDEAD_D, additional digital dead-time insertion for half-bridges 1-8.
8-64. DRV_CTRLA4 Register

7 6 5 4 3 2 1 0

VGS_TDEAD_12 \ VGS_TDEAD_34 VGS_TDEAD_56 VGS_TDEAD_78

R/W-00b R/W-00b R/W-00b R/W-00b

# 8-55. DRV_CTRL4 Register Field Descriptions

Bit Field Type Reset Description

7-6 VGS_TDEAD_12 R/W 00b Insertable digital dead-time for half-bridge 1 and 2.
00b =0 ps
01b =2 ps
10b =4 ps
1Mb=8us

5-4 VGS_TDEAD_34 R/W 00b Insertable digital dead-time for half-bridge 3 and 4.
00b =0 ps
01b =2 ps
10b =4 ps
11b =8 us

3-2 VGS_TDEAD_56 R/W 00b Insertable digital dead-time for half-bridge 5 and 6.
00b =0 ps
01b =2 ps
10b =4 ps
11b =8 us

1-0 VGS_TDEAD_78 R/W 00b Insertable digital dead-time for half-bridge 7 and 8.
00b =0 ps
01b =2 ps
10b =4 ps
11b =8 us

8.6.3.2.22 DRV_CTRLS5 Register (Address = 1Ch) [Reset = AAh]

DRV_CTRLS5 is shown in [X] 8-65 and described in & 8-56.

Return to the Summary Table.

Control register to set VDS tDS_DG, overcurrent monitor deglitch time for half-bridges 1-8.
8-65. DRV_CTRLS5 Register

7 6 5 4 3 2 1 0

VDS_DG_12 VDS_DG_34 VDS_DG_56 VDS_DG_78
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Eq 8-65. DRV_CTRL5 Register (continued)
R/W-10b R/W-10b R/W-10b R/W-10b

# 8-56. DRV_CTRLS5 Register Field Descriptions
Bit Field Type Reset Description

7-6 VDS_DG_12 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 1 and 2.
00b =1 ps
01b =2 ps
10b =4 ps
1Mb=8 s

5-4 VDS_DG_34 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 3 and 4.
00b =1 ps
01b =2 ps
10b =4 ps
1Mb=8 s

3-2 VDS_DG_56 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 5 and 6.
00b =1 ps
01b =2 ps
10b =4 ps
1Mb=8us

1-0 VDS_DG_78 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 7 and 8.
00b =1 ps
01b =2 ps
10b =4 ps
11b =8 us

8.6.3.2.23 DRV_CTRLS6 Register (Address = 1Dh) [Reset = 0h]
DRV_CTRLS6 is shown in [X] 8-66 and described in 3% 8-57.
Return to the Summary Table.

Control register to set the gate pulldown current (IDRVN) in response to VDS overcurrent fault for half-bridges
1-8.

8-66. DRV_CTRL6 Register
7 6 5 4 3 2 1 0
VDS_IDRVN_12 | VDS_IDRVN_34 VDS_IDRVN_56 VDS_IDRVN_78
R/W-00b R/W-00b R/W-00b R/W-00b

# 8-57. DRV_CTRLS6 Register Field Descriptions
Bit Field Type Reset Description

7-6 VDS_IDRVN_12 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 1
and 2.

00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b =62 mA

5-4 VDS_IDRVN_34 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 3
and 4.

00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b = 62 mA
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# 8-57. DRV_CTRLS6 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-2 VDS_IDRVN_56 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 5
and 6.

00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b =62 mA

1-0 VDS_IDRVN_78 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 7
and 8.

00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b =62 mA

8.6.3.2.24 VDS_CTRL1 Register (Address = 1Fh) [Reset = DDh]

VDS_CTRL1 is shown in [X] 8-67 and described in 5 8-58.

Return to the Summary Table.

Control register to set the VDS overcurrent monitor voltage threshold for half-bridges 1 and 2.

Eq 8-67. VDS_CTRL1 Register
7 6 5 4 3 2 1 0
VDS_LVL_1 VDS_LVL_2
R/W-1101b R/W-1101b

% 8-58. VDS_CTRL1 Register Field Descriptions
Bit Field Type Reset Description

7-4 VDS_LVL_1 R/W 1101b Half-bridge 1 VDS overcurrent monitor threshold.
0000b = 0.06 V
0001b =0.08 V
0010b =0.10V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
0111b=0.2V
1000b = 0.3V
1001b =04V
1010b=0.5V
1011b=0.6 V
1100b =0.7 V
1101b=1V
1110b =14V
MMMb=2V
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# 8-58. VDS_CTRL1 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

3-0

VDS_LVL_2

R/W

1101b

Half-bridge 2 VDS overcurrent monitor threshold.
0000b = 0.06 V
0001b =0.08 V
0010b =0.10 V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b=0.18 V
0111b=0.2V
1000b =0.3 V
1001b=0.4V
1010b=0.5V
1011b=0.6V
1100b =0.7 V
1101b=1V
1110b =14V
1M11b=2V

8.6.3.2.25 VDS_CTRL2 Register (Address = 20h) [Reset = DDh]
VDS CTRL2 is shown in [X| 8-68 and described in % 8-59.

Return to the Summary Table.

Control register to set the VDS overcurrent monitor voltage threshold for half-bridges 3 and 4.

Eq 8-68. VDS_CTRL2 Register

7 6 5 4 3 2 1 0
VDS_LVL_3 VDS_LVL_4
R/W-1101b R/W-1101b
# 8-59. VDS_CTRL2 Register Field Descriptions
Bit Field Type Reset Description
7-4 VDS_LVL_3 R/W 1101b Half-bridge 3 VDS overcurrent monitor threshold.

0000b = 0.06 V
0001b =0.08 V
0010b =0.10V
001Mb=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
011Mb=0.2V
1000b = 0.3V
1001b =0.4V
1010b=0.5V
101M1b =06V
1100b =0.7 V
1101b=1V
1110b=1.4V
Mib=2V
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# 8-59. VDS_CTRL2 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

3-0

VDS_LVL_4

R/W

1101b

Half-bridge 4 VDS overcurrent monitor threshold.

0000b =0.06 V
0001b =0.08 V
0010b =0.10V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
01M1Mb=0.2V
1000b =0.3V
1001b=0.4V
1010b=0.5V
101Mb =06V
1100b =0.7 V
101b=1V
1110b=1.4V
1Mib=2V

8.6.3.2.26 VDS_CTRL3 Register (Address = 21h) [Reset = DDh]
VDS CTRL3 is shown in [X] 8-69 and described in % 8-60.

Return to the Summary Table.

Control register to set the VDS overcurrent monitor voltage threshold for half-bridges 5 and 6.

B 8-69. VDS_CTRL3 Register

4

3

VDS_LVL_5

VDS_LVL_6

R/W-1101b

R/W-1101b

# 8-60. VDS_CTRL3 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-4

VDS_LVL_5

R/wW

1101b

Half-bridge 5 VDS overcurrent monitor threshold.

0000b = 0.06 V
0001b =0.08 V
0010b =0.10V
001Mb=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
011Mb=0.2V
1000b = 0.3V
1001b =0.4V
1010b=0.5V
101M1b =06V
1100b =0.7 V
1101b=1V
1110b=1.4V
Mib=2V
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# 8-60. VDS_CTRL3 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

3-0

VDS_LVL_6

R/W

1101b

Half-bridge 6 VDS overcurrent monitor threshold.
0000b = 0.06 V
0001b =0.08 V
0010b =0.10 V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b=0.18 V
0111b=0.2V
1000b =0.3 V
1001b=0.4V
1010b=0.5V
1011b=0.6V
1100b =0.7 V
1101b=1V
1110b =14V
1M11b=2V

8.6.3.2.27 VDS_CTRL4 Register (Address = 22h) [Reset = DDh]
VDS_CTRL4 is shown in [X] 8-70 and described in 5 8-61.

Return to the Summary Table.

Control register to set the VDS overcurrent monitor voltage threshold for half-bridges 7 and 8.

Eq 8-70. VDS_CTRL4 Register

7 6 5 4 3 2 1 0
VDS_LVL_7 VDS_LVL_8
R/W-1101b R/W-1101b
% 8-61. VDS_CTRLA4 Register Field Descriptions
Bit Field Type Reset Description
7-4 VDS_LVL_7 R/W 1101b Half-bridge 7 VDS overcurrent monitor threshold.

0000b = 0.06 V
0001b =0.08 V
0010b =0.10V
001Mb=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
011Mb=0.2V
1000b = 0.3V
1001b =0.4V
1010b=0.5V
101M1b =06V
1100b =0.7 V
1101b=1V
1110b=1.4V
Mib=2V
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# 8-61. VDS_CTRL4 Register Field Descriptions (continued)

Bit

Field

Type Reset Description

3-0

VDS_LVL_8

R/W 1101b Half-bridge 8 VDS overcurrent monitor threshold.
0000b = 0.06 V
0001b =0.08 V
0010b =0.10 V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b=0.18 V
0111b=0.2V
1000b =0.3 V
1001b=0.4V
1010b=0.5V
1011b=0.6V
1100b =0.7 V
1101b=1V
1110b =14V
1M11b=2V

8.6.3.2.28 OLSC_CTRL1 Register (Address = 23h) [Reset = 0h]
OLSC_CTRL1 is shown in [X] 8-71 and described in 3 8-62.

Return to the Summary Table.

Control register to enable and disable the offline diagnostic current sources for half-bridges 1-4.

Eq 8-71. OLSC_CTRL1 Register

7

6

5 4 3 2 1 0

PU_SH1

PD_SH1

PU_SH2 \ PD_SH2 PU_SH3 PD_SH3 PU_SH4 PD_SH4

R/W-0b

R/W-0b

R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b

# 8-62. OLSC_CTRL1 Register Field Descriptions

Bit

Field

Type Reset Description

PU_SHA1

R/W Ob Half-bridge 1 pull up diagnostic current source. Set EN_OLSC = 1b
to use.
Ob = Disabled.

1b = Enabled.

PD_SH1

R/W Ob Half-bridge 1 pull down diagnostic current source. Set EN_OLSC =
1b to use.
Ob = Disabled.

1b = Enabled.

PU_SH2

R/W Ob Half-bridge 2 pull up diagnostic current source. Set EN_OLSC = 1b
to use.
Ob = Disabled.

1b = Enabled.

PD_SH2

R/W Ob Half-bridge 2 pull down diagnostic current source. Set EN_OLSC =
1b to use.
Ob = Disabled.

1b = Enabled.

PU_SH3

R/W Ob Half-bridge 3 pull up diagnostic current source. Set EN_OLSC = 1b
to use.
Ob = Disabled.

1b = Enabled.

PD_SH3

R/W Ob Half-bridge 3 pull down diagnostic current source. Set EN_OLSC =
1b to use.
Ob = Disabled.

1b = Enabled.
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# 8-62. OLSC_CTRL1 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

PU_SH4

R/W

Ob

Half-bridge 4 pull up diagnostic current source. Set EN_OLSC = 1b

to use.
Ob = Disabled.
1b = Enabled.

0 PD_SH4 R/W Ob Half-bridge 4 pull down diagnostic current source. Set EN_OLSC =
1b to use.
Ob = Disabled.

1b = Enabled.

8.6.3.2.29 OLSC_CTRL2 Register (Address = 24h) [Reset = 0h]

OLSC _CTRL2 is shown in [X] 8-72 and described in 3% 8-63.

Return to the Summary Table.

Control register to enable and disable the offline diagnostic current sources for half-bridges 5-8.

B 8-72. OLSC_CTRL2 Register

7 6 5 4 3 2 1 0

PU_SH5 PD_SH5 \ PU_SH6 \ PD_SH6 PU_SH7 PD_SH7 PU_SH8 PD_SH8

R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b

# 8-63. OLSC_CTRL2 Register Field Descriptions

Bit

Field

Type

Reset

Description

PU_SH5

R/wW

Ob

Half-bridge 5 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

PD_SH5

R/wW

Ob

Half-bridge 5 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

PU_SH6

R/W

Ob

Half-bridge 6 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

PD_SH6

R/W

Ob

Half-bridge 6 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

PU_SH7

R/W

Ob

Half-bridge 7 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

PD_SH7

R/W

Ob

Half-bridge 7 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

PU_SH8

R/W

Ob

Half-bridge 8 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

PD_SHS8

R/wW

Ob

Half-bridge 8 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.
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8.6.3.2.30 UVOV_CTRL Register (Address = 25h) [Reset = 14h]
UVOV_CTRL is shown in [X] 8-73 and described in 3% 8-64.

Return to the Summary Table.

Control register to set the undervoltage and overvoltage monitor configurations.

] 8-73. UVOV_CTRL Register

7

6

5 4 3 2 1 0

PVDD_UV_M
DE

o} PVDD_OV_MODE

PVDD_OV_DG PVDD_OV_LVL | VCP_UV_MOD | VCP_UV_LVL

E

R/W-0b

R/W-00b

R/W-10b R/W-1b R/W-0b R/W-0b

£ 8-64. UVOV_CTRL Register Field Descriptions

Bit

Field

Type Reset Description

PVDD_UV_MODE

R/W Ob PVDD supply undervoltage monitor mode.
Ob = Latched fault.

1b = Automatic recovery.

6-5

PVDD_OV_MODE

R/W 00b PVDD supply overvoltage monitor mode.
00b = Latched fault.

01b = Automatic recovery.

10b = Warning report only.

11b = Disabled.

4-3

PVDD_OV_DG

R/W 10b PVDD supply overvoltage monitor deglitch time.
00b =1 ps
01b =2 ps
10b =4 ps

11b =8 us

PVDD_OV_LVL

R/W 1b PVDD supply overvoltage monitor threshold.
Ob=215V

1b=285V

VCP_UV_MODE

R/W Ob VCP charge pump undervoltage monitor mode.
Ob = Latched fault.

1b = Automatic recovery.

VCP_UV_LVL

R/W Ob VCP charge pump undervoltage monitor threshold.
Ob=4.75V

1b=625V

8.6.3.2.31 CSA_CTRL1 Register (Address = 26h) [Reset = 9h]
CSA_CTRL1 is shown in [X] 8-74 and described in 3 8-65.

Return to the Summary Table.

Control register for gain and reference voltage for shunt amplifier 1 and 2.

8-74. CSA_CTRL1 Register

7 6 5 4 3 2 1
RESERVED \ CSA DIV_1 \ CSA_GAIN_1 CSA DIV _2 CSA_GAIN_2
R-00b R/W-0b R/W-01b R/W-0b R/W-01b

% 8-65. CSA_CTRL1 Register Field Descriptions

Bit Field Type Reset Description
7-6 RESERVED R 00b Reserved
5 CSA_DIV_1 R/W Ob Current shunt amplifier 1 reference voltage divider.
Ob = AREF / 2
1b = AREF /8
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# 8-65. CSA_CTRL1 Register Field Descriptions (continued)
Bit Field Type Reset Description

4-3 CSA_GAIN_1 R/W 01b Current shunt amplifier 1 gain setting.
00b =10 VIV
01b =20 VIV
10b =40 VIV
11b =80 V/V

2 CSA DIV_2 R/W Ob Current shunt amplifier 2 reference voltage divider.
Ob = AREF /2
1b=AREF /8

1-0 CSA_GAIN_2 R/W 01b Current shunt amplifier 2 gain setting.
00b =10 VIV
01b =20 VIV
10b =40 VIV
11b =80 V/V

8.6.3.2.32 CSA_CTRL2 Register (Address = 27h) [Reset = 0h]
CSA_CTRL2 is shown in [¥] 8-75 and described in 5% 8-66.
Return to the Summary Table.

Control register for shunt amplifier 1 blanking configuration.

8-75. CSA_CTRL2 Register

7 6 5 4 3 2 1 0
RESERVED \ CSA BLK_SEL_1 CSA_BLK_LVL_1
R-00b R/W-000b R/W-000b

#% 8-66. CSA_CTRL2 Register Field Descriptions

Bit Field Type Reset Description
7-6 RESERVED R 00b Reserved
5-3 CSA BLK_SEL 1 R/W 000b Current shunt amplifier 1 blanking trigger source.

000b = Half-bridge 1
001b = Half-bridge 2
010b = Half-bridge 3
011b = Half-bridge 4
100b = Half-bridge 5
101b = Half-bridge 6
110b = Half-bridge 7
111b = Half-bridge 8

2-0 CSA BLK_LVL_1 R/W 000b Current shunt amplifier 1 blanking time. % of tDRV.
000b =0 %, Disabled

001b =25 %

010b=37.5%

011b =50 %

100b =62.5 %

101b=75%

110b = 87.5 %

111b =100 %

8.6.3.2.33 CSA_CTRL3 Register (Address = 28h) [Reset = 20h]
CSA _CTRL3 is shown in [X] 8-76 and described in % 8-67.
Return to the Summary Table.

Control register for shunt amplifier 2 blanking configuration.
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8-76. CSA_CTRL3 Register

5 4 3

1 0

RESERVED

CSA BLK_SEL_2

CSA BLK_LVL_2

R-00b

R/W-100b

R/W-000b

# 8-67. CSA_CTRL3 Register Field Descriptions

Bit

Field

Type Reset Description

7-6

RESERVED

R 00b Reserved

5-3

CSA_BLK_SEL 2

R/W 100b Current shunt amplifier 2 blanking trigger source.

000b = Half-bridge 1
001b = Half-bridge 2
010b = Half-bridge 3
011b = Half-bridge 4
100b = Half-bridge 5
101b = Half-bridge 6
110b = Half-bridge 7
111b = Half-bridge 8

2-0

CSA BLK_LVL 2

R/W 000b Current shunt amplifier 2 blanking time. % of tDRV.

000b = 0 %, Disabled
001b =25 %

010b =37.5%

011b =50 %

100b = 62.5 %
101b=75%

110b = 87.5 %

111b =100 %
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8.6.3.3 DRV8718-Q1_CONTROL_ADY Registers

#% 8-68 lists the DRV8718-Q1_CONTROL_ADV registers. All register offset addresses not listed in % 8-68
should be considered as reserved locations and the register contents should not be modified.

% 8-68. DRV8718-Q1_CONTROL_ADV Registers

Address Acronym Register Name Section
2Ah AGD_CTRL1 Adaptive gate drive general control functions Go
2Bh PDR_CTRLA1 Half-bridge 1 and 2 PDR delay and max current settings Go
2Ch PDR_CTRL2 Half-bridge 3 and 4 PDR delay and max current settings Go
2Dh PDR_CTRL3 Half-bridge 5 and 6 PDR delay and max current settings Go
2Eh PDR_CTRL4 Half-bridge 7 and 8 PDR delay and max current settings Go
2Fh PDR_CTRL5 Half-bridge 1 and 2 PDR charge and discharge initial Go

settings.
30h PDR_CTRL6 Half-bridge 3 and 4 PDR charge and discharge initial Go
settings.
31h PDR_CTRL7 Half-bridge 5 and 6 PDR charge and discharge initial Go
settings.
32h PDR_CTRLS8 Half-bridge 7 and 8 PDR charge and discharge initial Go
settings.
33h PDR_CTRL9 Half-bridge 1-4 PDR loop controller gain Go
34h PDR_CTRL10 Half-bridge 5-8 PDR loop controller gain Go
35h STC_CTRL1 Half-bridge 1 and 2 STC rise/fall time and controller gain Go
36h STC_CTRL2 Half-bridge 3 and 4 STC rise/fall time and controller gain Go
37h STC_CTRL3 Half-bridge 5 and 6 STC rise/fall time and controller gain Go
38h STC_CTRL4 Half-bridge 7 and 8 STC rise/fall time and controller gain Go
3%h DCC_CTRLA1 Half-bridge 1-8 DCC enable and manual control Go
3Ah PST_CTRL1 Half-bridge 1-8 freewheel and post charge delay control Go
3Bh PST_CTRL2 Half-bridge 1-8 post charge controller gain Go

Complex bit access types are encoded to fit into small table cells. & 8-69 shows the codes that are used for
access types in this section.

# 8-69. DRV8718-Q1_CONTROL_ADV Access Type Codes

Access Type ‘ Code ‘ Description

Read Type

R ‘ R ‘ Read

Write Type

w W | write

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.3.3.1 AGD_CTRL1 Register (Address = 2Ah) [Reset = 40h]

AGD_CTRL1 is shown in [X] 8-77 and described in % 8-70.

Return to the Summary Table.

Control register for adaptive gate drive voltage thresholds, pull down setting, and active half-bridge configuration.

8-77. AGD_CTRL1 Register
7 6 5 4 3 2 1 0

AGD_THR AGD_ISTRONG SET_AGD_12 | SET_AGD_34 | SET_AGD_56 | SET_AGD_78
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[ 8-77. AGD_CTRL1 Register (continued)

‘ R/W-01b R/W-00b R/W-0b R/W-0b R/W-0b R/W-0b
# 8-70. AGD_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7-6 AGD_THR R/W 01b Adaptive gate driver VSH threshold configuration.
00b = 1V, VDRAIN - 0.5V
01b =1V, VDRAIN - 1V
10b = 2V, VDRAIN - 1.5V
11b = 2V, VDRAIN - 2V

5-4 AGD_ISTRONG R/W 00b Adaptive gate driver ISTRONG configuration.
00b = ISTRONG pulldown decoded from initial IDRVP_x register
setting.
01b = 62 mA
10b =124 mA
11b = RSVD

3 SET_AGD_12 R/W Ob Set active half-bridge for adaptive gate drive control loops.
0b = Half-bridge 1
1b = Half-bridge 2

2 SET_AGD_34 R/W Ob Set active half-bridge for adaptive gate drive control loops.
Ob = Half-bridge 3
1b = Half-bridge 4

1 SET_AGD_56 R/W Ob Set active half-bridge for adaptive gate drive control loops.
Ob = Half-bridge 5
1b = Half-bridge 6

0 SET_AGD_78 R/W Ob Set active half-bridge for adaptive gate drive control loops.
Ob = Half-bridge 7
1b = Half-bridge 8

8.6.3.3.2 PDR_CTRL1 Register (Address = 2Bh) [Reset = Ah]
PDR_CTRL1 is shown in [X] 8-78 and described in & 8-71.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridges 1 and 2.

8-78. PDR_CTRL1 Register

7 6 5 4 3 2 1 0
PRE_MAX_12 T_DON_DOFF_12
R/W-00b R/W-001010b
% 8-71. PDR_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7-6 PRE_MAX_12 R/W 00b Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 1 and 2.
00b = 64 mA
01b =32 mA
10b =16 mA
11b =8 mA

5-0 T_DON_DOFF_12 R/wW 001010b On and off time delay for half-bridge 1 and 2. 140 ns x
T_DON_DOFF_12 [3:0] Default time: 001010b (1.4 us)

8.6.3.3.3 PDR_CTRL2 Register (Address = 2Ch) [Reset = Ah]
PDR_CTRLZ2 is shown in [¥] 8-79 and described in 7% 8-72.

Return to the Summary Table.
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Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridges 3 and 4.

8-79. PDR_CTRL2 Register

7 6 5 4 3 2 1 0

PRE_MAX_34 \ T_DON_DOFF_34

R/W-00b R/W-001010b

% 8-72. PDR_CTRL2 Register Field Descriptions

Bit Field Type Reset Description

7-6 PRE_MAX_34 R/W 00b Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 3 and 4.

00b = 64 mA

01b =32 mA

10b = 16 mA

11b =8 mA

5-0 T_DON_DOFF_34 R/W 001010b On and off time delay for half-bridge 3 and 4. 140 ns x

T_DON_DOFF_34 [3:0] Default time: 001010b (1.4 us)

8.6.3.3.4 PDR_CTRL3 Register (Address = 2Dh) [Reset = Ah]

PDR_CTRL3 is shown in [X] 8-80 and described in % 8-73.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridges 5 and 6.

8-80. PDR_CTRL3 Register

7 6 5 4 3 2 1 0

PRE_MAX_56 \ T_DON_DOFF_56

R/W-00b R/W-001010b

# 8-73. PDR_CTRLS3 Register Field Descriptions

Bit Field Type Reset Description

7-6 PRE_MAX_56 R/W 00b Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 5 and 6.

00b = 64 mA

01b =32 mA

10b = 16 mA

11b =8 mA

5-0 T_DON_DOFF_56 R/W 001010b On and off time delay for half-bridge 5 and 6. 140 ns x

T_DON_DOFF_56 [3:0] Default time: 001010b (1.4 us)

8.6.3.3.5 PDR_CTRL4 Register (Address = 2Eh) [Reset = Ah]

PDR_CTRL4 is shown in [X] 8-81 and described in 5 8-74.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridges 7 and 8.

8-81. PDR_CTRL4 Register

7 6 5 4 3 2 1 0

PRE_MAX_78

T_DON_DOFF_78

R/W-00b

R/W-001010b
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# 8-74. PDR_CTRL4 Register Field Descriptions
Bit Field Type Reset Description

7-6 PRE_MAX_ 78 R/W 00b Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 7 and 8.

00b = 64 mA

01b =32 mA

10b = 16 mA

11b =8 mA

5-0 T_DON_DOFF_78 R/W 001010b On and off time delay for half-bridge 7 and 8. 140 ns x
T_DON_DOFF_78 [3:0] Default time: 001010b (1.4 us)

8.6.3.3.6 PDR_CTRLS5 Register (Address = 2Fh) [Reset = F6h]

PDR_CTRLS5 is shown in [X] 8-82 and described in 5 8-75.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridges 1 and 2.

8-82. PDR_CTRLS5 Register
7 6 5 4 3 2 1 0
T_PRE_CHR_12 | T_PRE_DCHR_12 PRE_CHR_INIT_12 PRE_DCHR_INIT_12
R/W-11b R/W-11b R/W-01b R/W-10b

% 8-75. PDR_CTRLS5 Register Field Descriptions
Bit Field Type Reset Description

7-6 T_PRE_CHR_12 R/W 11b PDR control loop pre-charge time for half-bridge 1 and 2. Set as ratio
of T_DON_DOFF_12 [5:0]

00b =1/8

01b =1/4

10b = 3/8

11b=1/2

5-4 T_PRE_DCHR_12 R/W 11b PDR control loop pre-discharge time for half-bridge 1 and 2. Set as
ratio of T_DON_DOFF_12 [5:0]

00b =1/8

01b =1/4

10b = 3/8

11b=1/2

3-2 PRE_CHR_INIT_12 R/W 01b PDR control loop initial pre-charge current setting for half-bridge 1
and 2.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

1-0 PRE_DCHR_INIT_12 R/W 10b PDR control loop initial pre-discharge current setting for half-bridge 1
and 2..

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

8.6.3.3.7 PDR_CTRLS6 Register (Address = 30h) [Reset = F6h]
PDR_CTRLS6 is shown in [X] 8-83 and described in 5 8-76.
Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridges 3 and 4.
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8-83. PDR_CTRL6 Register
7 6 5 4 3 2 1 0
T _PRE_CHR_34 \ T _PRE_DCHR_34 PRE_CHR_INIT_34 PRE_DCHR_INIT_34
R/W-11b R/W-11b R/W-01b R/W-10b

# 8-76. PDR_CTRLS6 Register Field Descriptions
Bit Field Type Reset Description

7-6 T_PRE_CHR_34 R/W 11b PDR control loop pre-charge time for half-bridge 3 and 4. Set as ratio
of T_DON_DOFF_34 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

5-4 T_PRE_DCHR_34 R/W 11b PDR control loop pre-discharge time for half-bridge 3 and 4. Set as
ratio of T_DON_DOFF_34 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

3-2 PRE_CHR_INIT_34 R/W 01b PDR control loop initial pre-charge current setting for half-bridge 3
and 4.

00b =4 mA

01b =8 mA

10b =16 mA

11b =32 mA

1-0 PRE_DCHR_INIT_34 R/W 10b PDR control loop initial pre-discharge current setting for half-bridge 3
and 4.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

8.6.3.3.8 PDR_CTRLY7 Register (Address = 31h) [Reset = F6h]

PDR_CTRL7 is shown in [¥] 8-84 and described in 7% 8-77.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridges 5 and 6.

8-84. PDR_CTRLY7 Register
7 6 5 4 3 2 1 0
T_PRE_CHR_56 | T_PRE_DCHR_56 PRE_CHR_INIT_56 PRE_DCHR_INIT_56
R/W-11b R/W-11b R/W-01b R/W-10b

£ 8-77. PDR_CTRL7 Register Field Descriptions
Bit Field Type Reset Description

7-6 T_PRE_CHR_56 R/W 11b PDR control loop pre-charge time for half-bridge 5 and 6. Set as ratio
of T_DON_DOFF_56 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

5-4 T_PRE_DCHR_56 R/W 11b PDR control loop pre-discharge time for half-bridge 5 and 6. Set as
ratio of T_DON_DOFF_56 [5:0]

00b =1/8

01b =1/4

10b = 3/8

11b=1/2
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# 8-77. PDR_CTRLY7 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-2 PRE_CHR_INIT_56 R/W 01b PDR control loop initial pre-charge current setting for half-bridge 5
and 6.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

1-0 PRE_DCHR_INIT_56 R/W 10b PDR control loop initial pre-discharge current setting for half-bridge 5
and 6.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

8.6.3.3.9 PDR_CTRLS Register (Address = 32h) [Reset = F6h]

PDR_CTRL8 is shown in [¥] 8-85 and described in Z% 8-78.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridges 7 and 8.

8-85. PDR_CTRLS8 Register
7 6 5 4 3 2 1 0
T_PRE_CHR_78 | T_PRE_DCHR_78 PRE_CHR_INIT_78 PRE_DCHR_INIT_78
R/W-11b R/W-11b R/W-01b R/W-10b

# 8-78. PDR_CTRLS Register Field Descriptions
Bit Field Type Reset Description

7-6 T_PRE_CHR_78 R/W 11b PDR control loop pre-charge time for half-bridge 7 and 8. Set as ratio
of T_DON_DOFF_78 [5:0]

00b =1/8

01b =1/4

10b = 3/8

11b=1/2

5-4 T_PRE_DCHR_78 R/W 11b PDR control loop pre-discharge time for half-bridge 7 and 8. Set as
ratio of T_DON_DOFF_78 [5:0]

00b = 1/8

01b =1/4

10b = 3/8

11b =1/2

3-2 PRE_CHR_INIT_78 R/W 01b PDR control loop initial pre-charge current setting for half-bridge 7
and 8.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

1-0 PRE_DCHR_INIT_78 R/W 10b PDR control loop initial pre-discharge current setting for half-bridge 7
and 8.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

8.6.3.3.10 PDR_CTRLY Register (Address = 33h) [Reset = 11h]
PDR_CTRL9 is shown in [X] 8-86 and described in & 8-79.

Return to the Summary Table.
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Control register to configure PDR Kp loop controller gain setting for half-bridges 1-4.

8-86. PDR_CTRLY Register

7 6 5 4 3 2 1 0
EN_PDR_12 | PDR_ERR_12 \ KP_PDR_12 EN_PDR_34 | PDR_ERR_34 KP_PDR_34
R/W-0b R/W-0b R/W-01b R/W-0b R/W-0b RIW-01b

# 8-79. PDR_CTRLY Register Field Descriptions

Bit Field Type Reset Description
7 EN_PDR_12 R/W Ob Enable PDR loop control for half-bridge 1 and 2.
6 PDR_ERR_12 R/W Ob PDR loop error limit for half-bridge 1 and 2.

Ob = 1-bit error
1b = Actual error

5-4 KP_PDR_12 R/W 01b PDR proportional controller gain setting for half-bridge 1 and 2.
00b =1
01b=2
10b=3
1Mb=4

EN_PDR_34 R/W Ob Enable PDR loop control for half-bridge 3 and 4.

PDR_ERR_34 R/W Ob PDR loop error limit for half-bridge 3 and 4.
Ob = 1-bit error
1b = Actual error

1-0 KP_PDR_34 R/W 01b PDR proportional controller gain setting for half-bridge 3 and 4.
00b =1
01b=2
10b=3
11b=4

8.6.3.3.11 PDR_CTRL10 Register (Address = 34h) [Reset = 11h]

PDR_CTRL10 is shown in [¥] 8-87 and described in Z 8-80.

Return to the Summary Table.

Control register to configure PDR Kp loop controller gain setting for half-bridges 5-8.

Eq 8-87. PDR_CTRL10 Register

7 6 5 4 3 2 1 0
EN_PDR_56 | PDR_ERR_56 \ KP_PDR_56 EN_PDR_78 | PDR_ERR_78 KP_PDR_78
R/W-0b R/W-0b R/W-01b R/W-0b R/W-0b RIW-01b

# 8-80. PDR_CTRL10 Register Field Descriptions

Bit Field Type Reset Description
7 EN_PDR_56 R/W Ob Enable PDR loop control for half-bridge 5 and 6.
6 PDR_ERR_56 R/W Ob PDR loop error limit for half-bridge 5 and 6.

Ob = 1-bit error
1b = Actual error

5-4 KP_PDR_56 R/W 01b PDR proportional controller gain setting for half-bridge 5 and 6.
00b =1
01b=2
10b=3
1Mb=4

EN_PDR_78 R/W Ob Enable PDR loop control for half-bridge 7 and 8.

PDR_ERR_78 R/W Ob PDR loop error limit for half-bridge 7 and 8.
Ob = 1-bit error
1b = Actual error
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# 8-80. PDR_CTRL10 Register Field Descriptions (continued)

Bit

Field

Type Reset Description

1-0

KP_PDR_78

R/W 01b PDR proportional controller gain setting for half-bridge 7 and 8.
00b =1
01b=2
10b=3
11b =4

8.6.3.3.12 STC_CTRL1 Register (Address = 35h) [Reset = 23h]
STC_CTRL1 is shown in [X] 8-88 and described in % 8-81.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridges 1 and 2.

8-88. STC_CTRL1 Register

6 5 4 3 2 1 0

T_RISE_FALL_12 EN_STC_12 | STC_ERR_12 KP_STC_12

R/W-0010b R/W-0b R/W-0b R/W-11b

# 8-81. STC_CTRL1 Register Field Descriptions

Bit

Field

Type Reset Description

7-4

T_RISE_FALL_12

R/W 0010b Set switch-node VSH rise and fall time for half-bridge 1 and 2.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b =0.98 us
0100b = 1.33 us
0101b =1.68 us
0110b =2.03 us
0111b =2.45 us
1000b =2.94 us
1001b =3.99 us
1010b = 4.97 us
1011b = 5.95 us
1100b = 7.98 us
1101b = 9.94 us
1110b = 11.97 us
1111b = 15.96 us

EN_STC_12

R/W Ob Enable STC loop control for half-bridge 1 and 2.

STC_ERR_12

R/W Ob STC loop error limit for half-bridge 1 and 2
Ob = 1-bit error

1b = Actual error

1-0

KP_STC_12

R/W 11b STC proportional controller gain setting for half-bridge 1 and 2.
00b =1
01b=2
10b=3
11b =4

8.6.3.3.13 STC_CTRL2 Register (Address = 36h) [Reset = 23h]
STC_CTRL2 is shown in [X] 8-89 and described in & 8-82.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridges 3 and 4.

8-89. STC_CTRL2 Register

6 5 4 3 2 1 0
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EJ 8-89. STC_CTRL2 Register (continued)
T_RISE_FALL_34

EN_STC 34 ‘ STC_ERR_34 ‘ KP_STC 34

R/W-0010b

R/W-0b R/W-0b R/W-11b

% 8-82. STC_CTRL2 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-4

T RISE_FALL_34

R/wW

0010b

Set switch-node VSH rise and fall time for half-bridge 3 and 4.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b = 0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b = 2.03 us
0111b =2.45us
1000b = 2.94 us
1001b = 3.99 us
1010b = 4.97 us
1011b =5.95 us
1100b = 7.98 us
1101b =9.94 us
1110b = 11.97 us
1111b = 15.96 us

EN_STC_34

R/wW

Ob

Enable STC loop control for half-bridge 3 and 4.

STC_ERR 34

R/W

Ob

STC loop error limit for half-bridge 3 and 4.
Ob = 1-bit error
1b = Actual error

1-0

KP_STC_34

R/wW

11b

STC proportional controller gain setting for half-bridge 3 and 4.
00b =1
01b=2
10b=3
1Mb=4

8.6.3.3.14 STC_CTRL3 Register (Address = 37h) [Reset = 23h]
STC_CTRL3 is shown in [X] 8-90 and described in & 8-83.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridges 5 and 6.

8-90. STC_CTRL3 Register

7 6 5 4 3 2 1 0
T_RISE_FALL_56 EN_STC_56 | STC_ERR_56 KP_STC_56
R/W-0010b R/W-0b R/W-0b R/W-11b
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# 8-83. STC_CTRL3 Register Field Descriptions

Bit

Field

Type Reset Description

7-4

T_RISE_FALL_56

R/W 0010b Set switch-node VSH rise and fall time for half-bridge 5 and 6.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b =0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b =2.03 us
0111b = 2.45 us
1000b = 2.94 us
1001b =3.99 us
1010b = 4.97 us
1011b = 5.95 us
1100b = 7.98 us
1101b = 9.94 us
1110b = 11.97 us
1111b = 15.96 us

EN_STC_56

R/W Ob Enable STC loop control for half-bridge 5 and 6.

STC_ERR_56

R/W Ob STC loop error limit for half-bridge 5 and 6.
Ob = 1-bit error
1b = Actual error

1-0

KP_STC_56

R/W 11b STC proportional controller gain setting for half-bridge 5 and 6.
00b =1
01b=2
10b=3
11b=4

8.6.3.3.15 STC_CTRL4 Register (Address = 38h) [Reset = 23h]
STC_CTRL4 is shown in [¥] 8-91 and described in 3% 8-84.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridges 7 and 8.

[ 8-91. STC_CTRL4 Register

6

5 4 3 2 1 0

T_RISE_FALL_78 EN_STC_78 | STC_ERR_78 KP_STC_78

R/W-0010b R/W-0b R/W-0b R/W-11b

# 8-84. STC_CTRL4 Register Field Descriptions

Bit

Field

Type Reset Description

7-4

T_RISE_FALL_78

R/W 0010b Set switch-node VSH rise and fall time for half-bridge 7 and 8.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b =0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b =2.03 us
0111b =2.45us
1000b = 2.94 us
1001b =3.99 us
1010b = 4.97 us
1011b =5.95 us
1100b = 7.98 us
1101b =9.94 us
1110b = 11.97 us
1111b = 15.96 us
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# 8-84. STC_CTRLA4 Register Field Descriptions (continued)

Bit Field Type Reset Description
3 EN_STC 78 R/W Ob Enable STC loop control for half-bridge 7 and 8.
2 STC_ERR_78 R/W Ob STC loop error limit for half-bridge 7 and 8.

Ob = 1-bit error
1b = Actual error

1-0 KP_STC_78 R/W 11b STC proportional controller gain setting for half-bridge 7 and 8.
00b =1
01b=2
10b=3
1b=4

8.6.3.3.16 DCC_CTRL1 Register (Address = 39h) [Reset = 0h]

DCC_CTRL1 is shown in [X] 8-92 and described in 7% 8-85.

Return to the Summary Table.

Control register to enable DCC loop and manual configuration for half-bridges 1-8.

Ed 8-92. DCC_CTRL1 Register

7 6 5 4 3 2 1 0
EN_DCC_12 | EN_DCC_34 \ EN_DCC_56 \ EN_DCC_78 | IDIR_MAN_12 | IDIR_MAN_34 | IDIR_MAN_56 | IDIR_MAN_78
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b

# 8-85. DCC_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7 EN_DCC_12 R/W Ob Enable duty cycle compensation for half-bridge 1 and 2.
6 EN_DCC_34 R/W Ob Enable duty cycle compensation for half-bridge 3 and 4.
5 EN_DCC_56 R/W Ob Enable duty cycle compensation for half-bridge 5 and 6.
4 EN_DCC_78 R/W Ob Enable duty cycle compensation for half-bridge 7 and 8.
3 IDIR_MAN_12 R/W Ob Current polarity detection mode for half-bridge 1 and 2.

Ob = Automatic
1b = Manual (Set by HBx_HL)

2 IDIR_MAN_34 R/W Ob Current polarity detection mode for half-bridge 3 and 4.
Ob = Automatic
1b = Manual (Set by HBx_HL)

1 IDIR_MAN_56 R/W Ob Current polarity detection mode for half-bridge 5 and 6.
0b = Automatic
1b = Manual (Set by HBx_HL)

0 IDIR_MAN_78 R/W Ob Current polarity detection mode for half-bridge 7 and 8.
Ob = Automatic
1b = Manual (Set by HBx_HL)

8.6.3.3.17 PST_CTRL1 Register (Address = 3Ah) [Reset = Fh]

PST_CTRL1 is shown in [X] 8-93 and described in 7% 8-86.

Return to the Summary Table.

Control register to configure max freewheeling current and post charge delay for half-bridges 1-8.

K 8-93. PST_CTRL1 Register

7 6 5 4 3 2 1 0
FW_MAX_12 FW_MAX_34 FW_MAX_56 FW_MAX_78 | EN_PST_DLY_ | EN_PST_DLY_ | EN_PST_DLY_ | EN_PST_DLY_
12 34 56 78
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Eq 8-93. PST_CTRL1 Register (continued)

‘ R/W-0b R/W-0b R/W-0b R/W-0b R/W-1b R/W-1b R/W-1b R/W-1b
£ 8-86. PST_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7 FW_MAX_12 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 1
and 2.
Ob = PRE_CHR_MAX_12[1:0] 1b = 64 mA

6 FW_MAX_34 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 3
and 4.
Ob = PRE_CHR_MAX_34 [1:0] 1b = 64 mA

5 FW_MAX_56 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 5
and 6.
0b = PRE_CHR_MAX_56 [1:0] 1b = 64 mA

4 FW_MAX_78 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 7
and 8.
0b = PRE_CHR_MAX_78 [1:0] 1b = 64 mA

3 EN_PST_DLY_12 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_12 - T_PRE_CHR_12.

2 EN_PST_DLY_34 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_34 - T_PRE_CHR_34.

1 EN_PST_DLY_56 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_56 - T_PRE_CHR_56.

0 EN_PST_DLY_78 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_78 - T_PRE_CHR_78.

8.6.3.3.18 PST_CTRL2 Register (Address = 3Bh) [Reset = 55h]
PST_CTRL2 is shown in [X] 8-94 and described in 5% 8-87.

Return to the Summary Table.

Control register to configure post charge Kp loop controller gain setting for half-bridges 1-8.

8-94. PST_CTRL2 Register

4

3 2 1 0

KP_PST 12

KP_PST 34

KP_PST 56 KP_PST 78

R/W-01b

R/W-01b

R/W-01b R/W-01b

#< 8-87. PST_CTRL2 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-6

KP_PST 12

R/wW

01b

Post charge proportional control gain setting for half-bridges 1 and 2.
00b = Disabled

01b=2

10b=4

11b =15

5-4

KP_PST 34

R/wW

01b

Post charge proportional control gain setting for half-bridges 3 and 4.
00b = Disabled

01b=2

10b=4

11b =15

3-2

KP_PST 56

R/W

01b

Post charge proportional control gain setting for half-bridges 5 and 6.
00b = Disabled

01b=2

10b=4

11b=15
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# 8-87. PST_CTRL2 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

1-0

KP_PST 78

R/W

01b

Post charge proportional control gain setting for half-bridges 7 and 8.
00b = Disabled

01b=2

10b=4

11b=15
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8.6.3.4 DRV8718-Q1_STATUS_ADV Registers

% 8-88 lists the DRV8718-Q1_STATUS_ADV registers. All register offset addresses not listed in & 8-88 should
be considered as reserved locations and the register contents should not be modified.

2 8-88. DRV8718-Q1_STATUS_ADV Registers

Address Acronym Register Name Section
3Ch SGD_STAT1 Half-bridge 1-8 current polarity indicators Go
3Dh SGD_STAT2 Half-bridge 1-8 PDR underflow and overflow indicators Go
3Eh SGD_STAT3 Half-bridge 1-8 STC fault indicator Go

Complex bit access types are encoded to fit into small table cells. & 8-89 shows the codes that are used for
access types in this section.

= 8-89. DRV8718-Q1_STATUS_ADV Access Type Codes

Access Type ‘Code ‘ Description
Read Type
R ‘ R ‘ Read

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.3.4.1 SGD_STAT1 Register (Address = 3Ch) [Reset = 0h]
SGD_STAT1 is shown in [X] 8-95 and described in # 8-90.
Return to the Summary Table.

Status registers indicating current polarity for half-bridges 1-8.

8-95. SGD_STAT1 Register

7 6 5 4 3 2 1 0

IDIR_12 IDIR_34 ‘ IDIR_56 ‘ IDIR_78 IDIR_WARN_12|IDIR_WARN_34 |IDIR_WARN_56 | IDIR_WARN_78

R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b

# 8-90. SGD_STAT1 Register Field Descriptions

Bit Field Type Reset Description

7 IDIR_12 R Ob Indicated current direction for half-bridge 1 and 2.

6 IDIR_34 R Ob Indicated current direction for half-bridge 3 and 4.

5 IDIR_56 R Ob Indicated current direction for half-bridge 5 and 6.

4 IDIR_78 R Ob Indicated current direction for half-bridge 7 and 8.

3 IDIR_WARN_12 R 0b Indicates unknown current direction for half-bridge 1 and 2.

2 IDIR_WARN_34 R 0b Indicates unknown current direction for half-bridge 3 and 4.

1 IDIR_WARN_56 R Ob Indicates unknown current direction for half-bridge 5 and 6.

0 IDIR_WARN_78 R Ob Indicates unknown current direction for half-bridge 7 and 8.

8.6.3.4.2 SGD_STAT2 Register (Address = 3Dh) [Reset = 0h]
SGD_STAT2 is shown in [X] 8-96 and described in & 8-91.
Return to the Summary Table.

Status registers indicating underflow and overflow in PDR loop control for half-bridges 1-8.
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8-96. SGD_STAT2 Register

7 6 5 4 3 2 1 0
PCHR_WARN_ | PCHR_WARN_ | PCHR_WARN_ | PCHR_WARN_ | PDCHR_WARN | PDCHR_WARN | PDCHR_WARN | PDCHR_WARN
12 34 56 78 _12 _34 _56 _78
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
# 8-91. SGD_STAT2 Register Field Descriptions
Bit Field Type Reset Description
7 PCHR_WARN_12 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 1 and
2.
6 PCHR_WARN_34 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 3 and
4.
5 PCHR_WARN_56 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 5 and
6.
4 PCHR_WARN_78 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 7 and
8.
3 PDCHR_WARN_12 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 1
and 2.
2 PDCHR_WARN_34 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 3
and 4.
1 PDCHR_WARN_56 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 5
and 6.
0 PDCHR_WARN_78 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 7
and 8.

8.6.3.4.3 SGD_STAT3 Register (Address = 3Eh) [Reset = 0h]
SGD_STAT3 is shown in [¥] 8-97 and described in 5 8-92.

Return to the Summary Table.

Status register indicator STC rise and fall time overflow for half-bridges 1-8.

8-97. SGD_STAT3 Register

7 6 5 4 3 2 1 0
STC_WARN_F | STC_WARN_F | STC_WARN_F | STC_WARN_F | STC_WARN_R | STC_WARN_R | STC_WARN_R | STC_WARN_R
_12 _34 _56 _78 _12 _34 _56 _78
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
#% 8-92. SGD_STAT3 Register Field Descriptions

Bit Field Type Reset Description

7 STC_WARN_F_12 R Ob Indicates falling slew time TDRV overflow for half-bridge 1 and 2.

6 STC_WARN_F_34 R Ob Indicates falling slew time TDRV overflow for half-bridge 3 and 4.

5 STC_WARN_F_56 R Ob Indicates falling slew time TDRV overflow for half-bridge 5 and 6.

4 STC_WARN_F_78 R Ob Indicates falling slew time TDRV overflow for half-bridge 7 and 8.

3 STC_WARN_R 12 R Ob Indicates rising slew time TDRV overflow for half-bridge 1 and 2.

2 STC_WARN_R_34 R Ob Indicates rising slew time TDRV overflow for half-bridge 3 and 4.

1 STC_WARN_R_56 R Ob Indicates rising slew time TDRV overflow for half-bridge 5 and 6.

0 STC_WARN_R_78 R Ob Indicates rising slew time TDRV overflow for half-bridge 7 and 8.
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8.6.4 DRV8714-Q1 Register Descriptions
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8.6.4.1 DRV8714-Q1_STATUS Registers

#% 8-93 lists the DRV8714-Q1_STATUS registers. All register offset addresses not listed in & 8-93 should be
considered as reserved locations and the register contents should not be modified.

# 8-93. DRV8714-Q1_STATUS Registers

Address Acronym Register Name Section
Oh IC_STAT1 Global fault and warning status indicators Go
1h VDS_STAT1 Half-bridge 1-4 VDS overcurrent fault status indicators Go
3h VGS_STAT1 Half-bridge 1-4 VGS gate fault status indicators Go
5h IC_STAT2 Voltage, temperature and interface fault status indicators Go
6h IC_STAT3 Device variant ID status register Go

Complex bit access types are encoded to fit into small table cells. ¥ 8-94 shows the codes that are used for
access types in this section.

# 8-94. DRV8714-Q1_STATUS Access Type Codes

Access Type ‘Code ‘ Description
Read Type
R R |Read

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.4.1.1 IC_STAT1 Register (Address = 0h) [Reset = COh]
IC_STAT1 is shown in [¥] 8-98 and described in % 8-95.
Return to the Summary Table.

Status register for global fault and warning indicators. Detailed fault information is available in remaining status
registers.

g 8-98. IC_STAT1 Register

7 6 5 4 3 2 1 0
SPI_OK POR \ FAULT \ WARN DS_GS uv ov OT_WD_AGD
R-1b R-1b R-Ob R-Ob R-Ob R-Ob R-Ob R-0b

# 8-95. IC_STAT1 Register Field Descriptions
Bit Field Type Reset Description

7 SPI_OK R 1b Indicates if a SPI communications fault has been detected.
0b = One or multiple of SCLK_FLT in the prior frames.
1b = No SPI fault has been detected

6 POR R 1b Indicates power-on-reset condition.
0b = No power-on-reset condition detected.
1b = Power-on reset condition detected.

5 FAULT R 0b Fault indicator. Mirrors nFAULT pin.
4 WARN R Ob Warning indicator.
3 DS_GS R Ob Logic OR of VDS and VGS fault indicators.
2 uv R Ob Undervoltage indicator.
1 ov R Ob Overvoltage indicator.
0 OT_WD_AGD R Ob Logic OR of OTW, OTSD, WD_FLT, IDIR_WARN, PCHR_WARN,
PDCHR_WARN, and STC_WARN indicators.
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8.6.4.1.2 VDS_STAT1 Register (Address = 1h) [Reset = 0h]

VDS_STAT1 is shown in [X] 8-99 and described in % 8-96.

Return to the Summary Table.

Status register for the specific MOSFET VDS overcurrent fault indication for half-bridges 1-4.
8-99. VDS_STAT1 Register

7 6 5 4 3 2 1 0
VDS_H1 VDS_L1 ‘ VDS_H2 ‘ VDS_L2 VDS_H3 VDS_L3 VDS_H4 VDS_L4
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
# 8-96. VDS_STAT1 Register Field Descriptions

Bit Field Type Reset Description

7 VDS_H1 R Ob Indicates VDS overcurrent fault on the high-side 1 MOSFET.
6 VDS_L1 R Ob Indicates VDS overcurrent fault on the low-side 1 MOSFET.
5 VDS_H2 R Ob Indicates VDS overcurrent fault on the high-side 2 MOSFET.
4 VDS_L2 R Ob Indicates VDS overcurrent fault on the low-side 2 MOSFET.
3 VDS_H3 R Ob Indicates VDS overcurrent fault on the high-side 3 MOSFET.
2 VDS _L3 R Ob Indicates VDS overcurrent fault on the low-side 3 MOSFET.
1 VDS_H4 R Ob Indicates VDS overcurrent fault on the high-side 4 MOSFET.
0 VDS_L4 R Ob Indicates VDS overcurrent fault on the low-side 4 MOSFET.

8.6.4.1.3 VGS_STAT1 Register (Address = 3h) [Reset = 0h]

VGS_STAT1 is shown in [X] 8-100 and described in 3% 8-97.

Return to the Summary Table.

Status register for the specific MOSFET VGS gate fault indication for half-bridges 1-4.

& 8-100. VGS_STAT1 Register

7 6 5 4 3] 2 1 0
VGS_H1 VGS_L1 ‘ VGS_H2 ‘ VGS_L2 VGS_H3 VGS_L3 VGS_H4 VGS_L4
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
# 8-97. VGS_STAT1 Register Field Descriptions

Bit Field Type Reset Description

7 VGS_H1 R Ob Indicates VGS gate fault on the high-side 1 MOSFET.
6 VGS_L1 R Ob Indicates VGS gate fault on the low-side 1 MOSFET.
5 VGS_H2 R Ob Indicates VGS gate fault on the high-side 2 MOSFET.
4 VGS_L2 R Ob Indicates VGS gate fault on the low-side 2 MOSFET.
3 VGS_H3 R Ob Indicates VGS gate fault on the high-side 3 MOSFET.
2 VGS_L3 R Ob Indicates VGS gate fault on the low-side 3 MOSFET.
1 VGS_H4 R Ob Indicates VGS gate fault on the high-side 4 MOSFET.
0 VGS L4 R Ob Indicates VGS gate fault on the low-side 4 MOSFET.

8.6.4.1.4 IC_STAT2 Register (Address = 5h) [Reset = 0h]
IC_STATZ2 is shown in [¥] 8-101 and described in & 8-98.

Return to the Summary Table.
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Status register for specific undervoltage, overvoltage, overtemperature, and interface fault indications.

8-101. IC_STAT2 Register

7 6 5 4 3 2 1 0
PVDD_UV PVDD_OV ‘ VCP_UV ‘ OTW OTSD WD_FLT SCLK_FLT RESERVED
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
3 8-98. IC_STAT2 Register Field Descriptions

Bit Field Type Reset Description

7 PVDD_UV R Ob Indicates undervoltage fault on PVDD pin.

6 PVDD_OV R Ob Indicates overvoltage fault on PVDD pin.

5 VCP_UV R Ob Indicates undervoltage fault on VCP pin.

4 oTW R Ob Indicates overtemperature warning.

3 OTSD R Ob Indicates overtemperature shutdown.

2 WD_FLT R Ob Indicated watchdog timer fault.

1 SCLK_FLT R Ob Indicates SPI clock (frame) fault when the number of SCLK pulses in
a transaction frame are not equal to 16. Not reported on FAULT or
nFAULT pin.

0 RESERVED R Ob Reserved

8.6.4.1.5IC_STAT3 Register (Address = 6h) [Reset = 4h]
IC_STAT3 is shown in [¥] 8-102 and described in 3% 8-99.

Return to the Summary Table.

Status register with device ID for either DRV8718-Q1 or DRV8714-Q1.

8-102. IC_STAT3 Register

7 6 5 4 3 2 1 0
RESERVED IC_ID
R-0000b R-0100b
%% 8-99. IC_STAT3 Register Field Descriptions
Bit Field Type Reset Description
7-4 RESERVED R 0000b Reserved
3-0 IC_ID R 0100b Device identification field.
0100b = DRV8714-Q1, 4 half-bridge gate driver.
1000b = DRV8718-Q1, 8 half-bridge gate driver.
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8.6.4.2 DRV8714-Q1_CONTROL Registers

#% 8-100 lists the DRV8714-Q1_CONTROL registers. All register offset addresses not listed in ¢ 8-100 should
be considered as reserved locations and the register contents should not be modified.

% 8-100. DRV8714-Q1_CONTROL Registers

Address Acronym Register Name Section
7h IC_CTRL1 Device general function control register 1 Go
8h IC_CTRL2 Device general function control register 2 Go
9h BRG_CTRL1 Half-bridge 1-4 output state control Go
Ah BRG_CTRL2 H-bridge 1/2 and 3/4 control Go
Bh PWM_CTRL1 Half-bridge 1-4 PWM mapping control Go
Ch PWM_CTRL2 H-bridge 1/2 and 3/4 configuration Go
Dh PWM_CTRL3 Half-bridge 1-4 high-side or low-side drive control Go
Eh PWM_CTRL4 Half-bridge 1-4 freewheeling configuration Go
Fh IDRV_CTRL1 Half-bridge 1 gate drive source/sink current Go
10h IDRV_CTRL2 Half-bridge 2 gate drive source/sink current Go
11h IDRV_CTRL3 Half-bridge 3 gate drive source/sink current Go
12h IDRV_CTRL4 Half-bridge 4 gate drive source/sink current Go
17h IDRV_CTRL9 Half-bridge 1-4 gate drive low current control Go
18h DRV_CTRL1 Gate driver VGS and VDS monitor configuration Go
19h DRV_CTRL2 Half-bridge 1 and 2 VGS and VDS tDRV configuration Go
1Ah DRV_CTRL3 Half-bridge 3 and 4 VGS and VDS tDRV configuration Go
1Bh DRV_CTRL4 Half-bridge 1-4 VGS tDEAD_D configuration Go
1Ch DRV_CTRL5 Half-bridge 1-4 VDS tDS_DG configuration Go
1Dh DRV_CTRL6 Half-bridge 1-4 VDS fault pulldown current configuration Go
1Fh VDS_CTRL1 Half-bridge 1 and 2 VDS overcurrent threshold Go
20h VDS_CTRL2 Half-bridge 3 and 4 VDS overcurrent threshold Go
23h OLSC_CTRL1 Half-bridge 1-4 offline diagnostic control Go
25h UVOV_CTRL Undervoltage and overvoltage monitor configuration. Go
26h CSA_CTRL1 Shunt amplifier 1 and 2 configuration Go
27h CSA_CTRL2 Shunt amplifier 1 blanking configuration Go
28h CSA_CTRL3 Shunt amplifier 2 blanking configuration Go

Complex bit access types are encoded to fit into small table cells. & 8-101 shows the codes that are used for
access types in this section.

# 8-101. DRV8714-Q1_CONTROL Access Type Codes

Access Type ‘ Code ‘ Description

Read Type

R ‘ R ‘ Read

Write Type

w W | write

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.4.2.1 IC_CTRL1 Register (Address = 7h) [Reset = 6h]
IC_CTRL1 is shown in [X] 8-103 and described in # 8-102.
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Return to the Summary Table.

Control register for driver and diagnostic enable, PWM control mode, SPI lock, and clear fault command.

X 8-103. IC_CTRL1 Register

7

6 5 4 3 2 1 0

EN_DRV

EN_OLSC \ BRG_MODE LOCK CLR_FLT

R/W-0b

R/W-0b R/W-00b R/W-011b R/W-0b

£ 8-102. IC_CTRL1 Register Field Descriptions

Bit

Field Type Reset Description

EN_DRV R/W Ob Enable gate drivers.
0b = Gate driver output disabled and passive pulldowns enabled.
1b = Gate driver outputs enabled.

EN_OLSC R/W Ob Enable offline open load and short circuit diagnostic.

Ob = Disabled.

1b = VDS monitors set into real-time voltage monitor mode and
offline diagnostics current sources enabled.

5-4

BRG_MODE R/W 00b Bridge PWM control mode.
00b = Independent Half-Bridge
01b = H-Bridge PH/EN

10b = H-Bridge PWM

11b = Solenoid Control

3-1

LOCK R/W 011b Lock and unlock the control registers. Bit settings not listed have no
effect.

011b = Unlock all control registers.

110b = Lock the control registers by ignoring further writes except to
the LOCK register.

CLR_FLT R/W Ob Clear latched fault status information.

Ob = Default state.

1b = Clear latched fault bits, resets to Ob after completion. Will also
clear SPI fault and watchdog fault status.

8.6.4.2.2 IC_CTRL2 Register (Address = 8h) [Reset = 2h]
IC_CTRL2 is shown in [%] 8-104 and described in 7 8-103.

Return to the Summary Table.

Control register for pin mode, charge pump mode, and watchdog.

X 8-104. IC_CTRL2 Register

7 6 5 4 3 2 1 0
DIS_SSC DRVOFF_nFLT ‘ CP_MODE WD_EN WD_FLT_M WD_WIN WD_RST
R/W-0b R/W-0b R/W-00b R/W-0b R/W-0b R/W-1b R/W-0b
£ 8-103. IC_CTRL2 Register Field Descriptions

Bit Field Type Reset Description
7 DIS_SSC R/W Ob Spread spectrum clocking
Ob = Enabled.
1b = Disabled.
6 DRVOFF_nFLT R/W Ob Sets DRVOFF/nFLT multi-function pin mode.
0b = Pin functions as DRVOFF global driver disable.
1b = Pin functions as nFLT open-drain fault interrupt output.
5-4 CP_MODE R/W 00b Charge pump operating mode.
00b = Automatic switch between tripler and doubler mode.
01b = Always doubler mode.
10b = Always tripler mode.
11b = RSVD
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# 8-103. IC_CTRL2 Register Field Descriptions (continued)

Bit Field Type Reset Description

3 WD_EN R/W Ob Watchdog timer enable.
0b = Watchdog timer disabled.
1b = Watchdog dog timer enabled.

2 WD_FLT_M R/W Ob Watchdog fault mode. Watchdog fault is cleared by CLR_FLT.
0Ob = Watchdog fault is reported to WD_FLT and WARN register bits.
Gate drivers remain enabled and nFAULT is not asserted.
1b = Watchdog fault is reported to WD_FLT, FAULT register bits, and
nFAULT pin. Gate drivers are disabled in response to watchdog fault.

1 WD_WIN R/W 1b Watchdog timer window.
Ob =4to40 ms
1b =10to 100 ms

0 WD_RST R/W Ob Watchdog restart. Ob by default after power up. Invert this bit to
restart the watchdog timer. After written, the bit will reflect the new
inverted value.

8.6.4.2.3 BRG_CTRL1 Register (Address = 9h) [Reset = 0h]
BRG_CTRL1 is shown in [¥] 8-105 and described in 3% 8-104.

Return to the Summary Table.

Control register to set the output state for half-bridges 1-4 in independent half-bridge mode (BRG_MODE = 00b).

8-105. BRG_CTRL1 Register

7 6 5 4 3 2 1 0

HB1_CTRL \ HB2_CTRL HB3_CTRL \ HB4_CTRL

R/W-00b R/W-00b R/W-00b R/W-00b

# 8-104. BRG_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7-6 HB1_CTRL R/W 00b Half-bridge 1 output state control.

00b = High impedance (HI-Z). GH1 and GL1 pulldown.

01b = Drive low-side (LO). GH1 pulldown and GL1 pullup.

10b = Drive high-side (HI). GH1 pullup and GL1 pulldown.

11b = Input PWM control. HB1_PWM, HB1_HL, and HB1_FW.

5-4 HB2_CTRL R/W 00b Half-bridge 2 output state control.

00b = High impedance (HI-Z). GH2 and GL2 pulldown.

01b = Drive low-side (LO). GH2 pulldown and GL2 pullup.

10b = Drive high-side (HI). GH2 pullup and GL2 pulldown.

11b = Input PWM control. HB2_PWM, HB2_HL, and HB2_FW.

3-2 HB3_CTRL R/W 00b Half-bridge 3 output state control.

00b = High impedance (HI-Z). GH3 and GL3 pulldown.

01b = Drive low-side (LO). GH3 pulldown and GL3 pullup.

10b = Drive high-side (HI). GH3 pullup and GL3 pulldown.

11b = Input PWM control. HB3_PWM, HB3_HL, and HB3_FW.

1-0 HB4_CTRL R/W 00b Half-bridge 4 output state control.

00b = High impedance (HI-Z). GH4 and GL4 pulldown.

01b = Drive low-side (LO). GH4 pulldown and GL4 pullup.

10b = Drive high-side (HI). GH4 pullup and GL4 pulldown.

11b = Input PWM control. HB4_PWM, HB4_HL, and HB4_FW.

8.6.4.2.4 BRG_CTRL2 Register (Address = Ah) [Reset = 0h]
BRG_CTRL2 is shown in [X] 8-106 and described in % 8-105.

Return to the Summary Table.
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Control register to set the output state for H-bridges 1/2 and 3/4 in H-bridge control modes (BRG_MODE = 01b,
10b, or 11b)

8-106. BRG_CTRL2 Register

7 6 5 4 3 2 1 0
S_IN1/EN1 ‘ S_IN2/PH1 ‘ HIZ1 ’ RESERVED S_IN3/EN2 S_IN4/PH2 HIZ2 RESERVED
R/W-0b R/W-0b R/W-0b R-0b R/W-0b R/W-0b R/W-0b R-0b

% 8-105. BRG_CTRL2 Register Field Descriptions

Bit Field Type Reset Description

7 S_IN1/EN1 R/W Ob Control bit for IN1T/EN1 input signal. Enabled through IN1/
EN1_MODE bit.

6 S_IN2/PH1 R/W Ob Control bit for IN2/PH1 input signal. Enabled through IN2/
PH1_MODE bit.

5 HIZ1 R/W Ob Control bit for HIZ1 input signal.

0b = Outputs follow IN1/EN1 and IN2/PH1 signals.
1b = Gate drivers pulldowns are enabled. Half-bridges 1 and 2 Hi-Z

RESERVED R Ob Reserved
S_IN3/EN2 R/W Ob Control bit for IN3/EN2 input signal. Enabled through IN3/
EN2_MODE bit.
2 S_IN4/PH2 R/W Ob Control bit for IN4/PH2 input signal. Enabled through IN4/
PH2_MODE bit.
1 HIz2 R/W Ob Control bit for HIZ2 input signal.

Ob = Outputs follow IN3/EN2 and IN4/PH2 signals.
1b = Gate drivers pulldowns are enabled. Half-bridges 3 and 4 Hi-Z

0 RESERVED R 0b Reserved

8.6.4.2.5 PWM_CTRL1 Register (Address = Bh) [Reset = 5h]
PWM_CTRL1 is shown in [X] 8-107 and described in & 8-106.
Return to the Summary Table.

Control register to map the input PWM source for half-bridges 1-4 in independent half-bridge mode
(BRG_MODE = 00b).

8-107. PWM_CTRL1 Register

7 6 5 4 3 2 1 0
HB1_PWM ‘ HB2_PWM HB3_PWM HB4_PWM
R/W-00b R/W-00b R/W-01b R/W-01b
£ 8-106. PWM_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7-6 HB1_PWM R/W 00b Configure PWM input source for half-bridge 1.
00b = IN1
01b = IN2
10b = IN3
11b = IN4

5-4 HB2_PWM R/W 00b Configure PWM input source for half-bridge 2.
00b = IN1
01b = IN2
10b = IN3
11b = IN4
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# 8-106. PWM_CTRL1 Register Field Descriptions (continued)

Bit Field Type Reset Description
3-2 HB3_PWM R/W 01b Configure PWM input source for half-bridge 3.
00b = IN1
01b =IN2
10b = IN3
11b = IN4
1-0 HB4_PWM R/W 01b Configure PWM input source for half-bridge 4.
00b = IN1
01b =IN2
10b = IN3
11b = IN4

8.6.4.2.6 PWM_CTRL2 Register (Address = Ch) [Reset = 0h]
PWM_CTRL2 is shown in [X] 8-108 and described in & 8-107.
Return to the Summary Table.

Control register to configure the PWM method for H-bridges 1/2 and 3/4 in H-bridge control modes (BRG_MODE
= 01b, 10b, or 11b)

8-108. PWM_CTRL2 Register

7 6 5 4 3] 2 1 0
IN1/ IN2/ FW1 RESERVED IN3/ IN4/ FW2 RESERVED
EN1_MODE PH1_MODE EN2_MODE PH2_MODE
R/W-0b R/W-0b R/W-0b R-0b R/W-0b R/W-0b R/W-0b R-0b
2= 8-107. PWM_CTRL2 Register Field Descriptions
Bit Field Type Reset Description
7 IN1/EN1_MODE R/W Ob IN1/EN1 control mode.
0b = IN1/EN1 signal is sourced from the IN1/EN1 pin.
1b = IN1/EN1 signal is sourced from the S_IN1/EN1 bit.
6 IN2/PH1_MODE R/W Ob IN2/PH1 control mode.
0b = IN2/PH1 signal is sourced from the IN2/PH1 pin.
1b = IN2/PH1 signal is sourced from the S_IN2/PH1 bit.
5 FW1 R/W Ob H-bridge 1 control freewheeling setting.
Ob = Low-side freewheeling.
1b = High-side freewheeling.
RESERVED R Ob Reserved
IN3/EN2_MODE R/W Ob IN3/EN2 control mode.
0b = IN3/EN2 signal is sourced from the IN3/EN2 pin.
1b = IN3/EN2 signal is sourced from the S_IN3/EN2 bit.
2 IN4/PH2_MODE R/W Ob IN4/PH2 control mode.
0b = IN4/PH2 signal is sourced from the IN4/PH2 pin.
1b = IN4/PH2 signal is sourced from the S_IN4/PH2 bit.
1 FW2 R/W Ob H-bridge 2 control freewheeling setting.
0Ob = Low-side freewheeling.
1b = High-side freewheeling.
0 RESERVED R Ob Reserved
8.6.4.2.7 PWM_CTRL3 Register (Address = Dh) [Reset = 0h]
PWM_CTRL3 is shown in [] 8-109 and described in % 8-108.
Return to the Summary Table.
Control register to set the PWM drive MOSFET (high or low) for half-bridges 1-4.
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X 8-109. PWM_CTRL3 Register

7 6 5 4 3 2 1 0
HB1_HL HB2_HL HB3_HL HB4_HL RESERVED
R/W-0b R/W-0b R/W-0b R/W-0b R-0000b
£ 8-108. PWM_CTRL3 Register Field Descriptions
Bit Field Type Reset Description
7 HB1_HL R/W Ob Map half-bridge 1 PWM to high-side or low-side gate driver.
0Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
6 HB2_HL R/W Ob Map half-bridge 2 PWM to high-side or low-side gate driver.
0b = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
5 HB3_HL R/W Ob Map half-bridge 3 PWM to high-side or low-side gate driver.
0Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
4 HB4_HL R/W Ob Map half-bridge 4 PWM to high-side or low-side gate driver.
0Ob = Set high-side as drive MOSFET.
1b = Set low-side as drive MOSFET.
3-0 RESERVED R 0000b Reserved

8.6.4.2.8 PWM_CTRL4 Register (Address = Eh) [Reset = 0h]

PWM_CTRL4 is shown in [X] 8-110 and described in & 8-109.

Return to the Summary Table.

Control register to set the PWM freewheeling mode for half-bridges 1-4.
X 8-110. PWM_CTRL4 Register

7 6 5 4 3 2 1 0
HB1_FW HB2_FW ‘ HB3_FW HB4_FW RESERVED
R/W-0b R/W-0b R/W-0b R/W-0b R-0000b
£ 8-109. PWM_CTRLA4 Register Field Descriptions
Bit Field Type Reset Description

7 HB1_FW R/W Ob Configure freewheeling setting for half-bridge 1.
0b = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

6 HB2_FW R/W Ob Configure freewheeling setting for half-bridge 2.
0b = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

5 HB3_FW R/W Ob Configure freewheeling setting for half-bridge 3.
0Ob = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

4 HB4_FW R/W Ob Configure freewheeling setting for half-bridge 4.
Ob = Active. Generate inverted PWM internally.
1b = Passive. Rely on freewheeling diode.

3-0 RESERVED R 0000b Reserved

8.6.4.2.9 IDRV_CTRL1 Register (Address = Fh) [Reset = FFh]
IDRV_CTRL1 is shown in [X] 8-111 and described in % 8-110.

Return to the Summary Table.
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Control register to configure the source and sink current for the half-bridge 1 high-side and low-side gate drivers.

8-111. IDRV_CTRL1 Register

4

3

IDRVP_1

IDRVN_1

R/W-1111b

R/W-1111b

& 8-110. IDRV_CTRL1 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-4

IDRVP_1

R/W

1111b

Half-bridge 1 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO1).

0000b = 0.5 mA (50 pA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

3-0

IDRVN_1

R/W

1111b

Half-bridge 1 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO1).

0000b = 0.5 mA (50 pA)
0001b = 1 mA (110 pA)
0010b = 2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b = 4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 A)
0111b = 7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b = 20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

8.6.4.2.10 IDRV_CTRL2 Register (Address = 10h) [Reset = FFh]
IDRV_CTRL2 is shown in [¥] 8-112 and described in & 8-111.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 2 high-side and low-side gate drivers.

K 8-112. IDRV_CTRL2 Register

4

3

IDRVP_2

IDRVN_2

R/W-1111b

R/W-1111b
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# 8-111. IDRV_CTRL2 Register Field Descriptions
Bit Field Type Reset Description

7-4 IDRVP_2 R/W 1111b Half-bridge 2 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO2).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

3-0 IDRVN_2 R/W 1111b Half-bridge 2 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO2).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.4.2.11 IDRV_CTRL3 Register (Address = 11h) [Reset = FFh]
IDRV_CTRL3 is shown in [X] 8-113 and described in % 8-112.
Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 3 high-side and low-side gate drivers.

Ed 8-113. IDRV_CTRLS3 Register

7 6 5 4 3 2 1 0
IDRVP_3 IDRVN_3
R/W-1111b R/W-1111b
126  Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8714-Q1 DRV8718-Q1


https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

13 TEXAS

INSTRUMENTS

www.tij.co.jp

DRV8714-Q1, DRV8718-Q1
JAJSKVBC — AUGUST 2020 — REVISED AUGUST 2022

# 8-112. IDRV_CTRL3 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-4

IDRVP_3

R/W

1111b

Half-bridge 3 peak source pull up current. Alternative low current
value in parenthesis (IDRV_LO3).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b =5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

3-0

IDRVN_3

R/W

1111b

Half-bridge 3 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO3).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.4.2.12 IDRV_CTRL4 Register (Address = 12h) [Reset = FFh]
IDRV_CTRL4 is shown in [X| 8-114 and described in % 8-113.

Return to the Summary Table.

Control register to configure the source and sink current for the half-bridge 4 high-side and low-side gate drivers.

Ed 8-114. IDRV_CTRL4 Register

4

3 2 1 0

IDRVP_4

IDRVN_4

R/W-1111b

R/W-1111b
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# 8-113. IDRV_CTRL4 Register Field Descriptions

Bit Field Type Reset Description
7-4 IDRVP_4 R/W 1111b Half-bridge 4 peak source pull up current. Alternative low current

value in parenthesis (IDRV_LO4).
0000b = 0.5 mA (50 pA)
0001b =1 mA (110 pA)
0010b =2 mA (170 pA)
0011b = 3 mA (230 pA)
0100b =4 mA (290 pA)
0101b = 5 mA (350 pA)
0110b = 6 mA (410 pA)
0111b =7 mA (600 pA)
1000b = 8 mA (725 pA)
1001b = 12 mA (850 pA)
1010b = 16 mA (1 mA)
1011b =20 mA (1.2 mA)
1100b = 24 mA (1.4 mA)
1101b = 31 mA (1.6 mA)
1110b = 48 mA (1.8 mA)
1111b = 62 mA (2.3 mA)

3-0 IDRVN_4 R/W 1111b Half-bridge 4 peak sink pull down current. Alternative low current
value in parenthesis (IDRV_LO4).
0000b = 0.5 mA (50 pA)

0001b =1 mA (110 pA)

0010b =2 mA (170 pA)

0011b = 3 mA (230 pA)

0100b =4 mA (290 pA)

0101b = 5 mA (350 pA)

0110b = 6 mA (410 pA)

0111b =7 mA (600 pA)

1000b = 8 mA (725 pA)

1001b = 12 mA (850 pA)

1010b = 16 mA (1 mA)

1011b =20 mA (1.2 mA)

1100b = 24 mA (1.4 mA)

1101b = 31 mA (1.6 mA)

1110b = 48 mA (1.8 mA)

1111b = 62 mA (2.3 mA)

8.6.4.2.13 IDRV_CTRLY Register (Address = 17h) [Reset = 0h]

IDRV_CTRLY is shown in [X] 8-115 and described in & 8-114.

Return to the Summary Table.

Control register to enable ultra-low source and sink current settings for half-bridges 1-4.

B 8-115. IDRV_CTRLY Register

7 6 5 4 3 2 1 0
IDRV_LO1 IDRV_LO2 \ IDRV_LO3 \ IDRV_LO4 RESERVED
R/W-0b R/W-0b R/W-0b R/W-0b R-0000b

7 8-114. IDRV_CTRLY Register Field Descriptions
Bit Field Type Reset Description

7 IDRV_LO1 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 1.
Ob = IDRVP_1 and IDRVN_1 utilize standard values.
1b = IDRVP_1 and IDRVN_1 utilize low current values.

6 IDRV_LO2 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 2.
Ob = IDRVP_2 and IDRVN_2 utilize standard values.
1b = IDRVP_2 and IDRVN_2 utilize low current values.
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# 8-114. IDRV_CTRL Register Field Descriptions (continued)

Bit Field Type Reset Description

5 IDRV_LO3 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 3.
Ob = IDRVP_3 and IDRVN_3 utilize standard values.
1b = IDRVP_3 and IDRVN_3 utilize low current values.

4 IDRV_LO4 R/W Ob Enable low current IDRVN and IDRVP mode for half-bridge 4.
Ob = IDRVP_4 and IDRVN_4 utilize standard values.
1b = IDRVP_4 and IDRVN_4 utilize low current values.

3-0 RESERVED R 0000b Reserved

8.6.4.2.14 DRV_CTRL1 Register (Address = 18h) [Reset = 0h]
DRV_CTRL1 is shown in [¥] 8-116 and described in 3 8-115.

Return to the Summary Table.

Control register to set the VGS and VDS monitor operating modes and configurations.

B 8-116. DRV_CTRL1 Register

7 6 5 4 3 2 1 0
VGS_MODE ‘ VGS_IND ‘ VGS_LVL VGS_HS_DIS VDS_MODE VDS_IND
R/W-00b R/W-0b R/W-0b R/W-0b R/W-00b R/W-0b
# 8-115. DRV_CTRL1 Register Field Descriptions
Bit Field Type Reset Description
7-6 VGS_MODE R/W 00b VGS gate fault monitor mode for half-bridges 1-4.
00b = Latched fault.
01b = Cycle by cycle.
10b = Warning report only.
11b = Disabled.
5 VGS_IND R/W Ob VGS fault independent shutdown mode configuration.
Ob = Disabled. VGS fault will shut down all half-bridge drivers.
1b = Enabled. VGS gate fault will only shutdown the associated half-
bridge or H-bridge driver depending on BRG_MODE.
4 VGS_LVL R/W Ob VGS threshold comparator level for dead-time handshake and VGS
fault monitor for half-bridge drivers.
Ob=14V
1b=1V
3 VGS_HS DIS R/W Ob VGS dead-time handshake monitor disable.
Ob = 0x0
1b = Disabled. Half-bridge transition is based only on TDRIVE and
programmable digital dead-time delays.
2-1 VDS_MODE R/W 00b VDS overcurrent monitor mode for half-bridges 1-4.
00b = Latched fault.
01b = Cycle by cycle.
10b = Warning report only.
11b = Disabled.
0 VDS_IND R/W Ob VDS fault independent shutdown mode configuration.
Ob = Disabled. VDS fault will shut down all half-bridge drivers.
1b = Enabled. VDS gate fault will only shutdown the associated half-
bridge or H-bridge drivers depending on BRG_MODE.

8.6.4.2.15 DRV_CTRL2 Register (Address = 19h) [Reset = 12h]
DRV_CTRL2 is shown in [ 8-117 and described in ¢ 8-116.

Return to the Summary Table.
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Control register to set tDRV, the VGS drive and VDS monitor blanking time for half-bridges 1 and 2.

8-117. DRV_CTRL2 Register
7 6 5 4 3 2 1 0
RESERVED \ VGS_TDRV_1 VGS_TDRV_2
R-00b R/W-010b R/W-010b

& 8-116. DRV_CTRL2 Register Field Descriptions
Bit Field Type Reset Description
7-6 RESERVED R 00b Reserved

5-3 VGS_TDRV_1 R/W 010b VGS drive and VDS monitor blanking time for half-bridge 1.
000b =2 pus

001b =4 ps

010b =8 us

011b =12 ps

100b = 16 ps

101b =24 ps

110b =32 ps

111b = 96 ys

2-0 VGS_TDRV_2 R/W 010b VGS drive and VDS monitor blanking time for half-bridge 2.
000b =2 us

001b =4 us

010b =8 us

011b =12 ps

100b = 16 ps

101b =24 ps

110b = 32 us

111b = 96 ps

8.6.4.2.16 DRV_CTRL3 Register (Address = 1Ah) [Reset = 12h]

DRV_CTRL3 is shown in [X] 8-118 and described in 3¢ 8-117.

Return to the Summary Table.

Control register to set tDRV, the VGS drive and VDS monitor blanking time for half-bridges 3 and 4.
Ed 8-118. DRV_CTRL3 Register

7 6 5 4 3 2 1 0
RESERVED ‘ VGS_TDRV_3 VGS_TDRV_4
R-00b R/W-010b R/W-010b
# 8-117. DRV_CTRL3 Register Field Descriptions

Bit Field Type Reset Description

7-6 RESERVED R 00b Reserved

5-3 VGS_TDRV_3 R/W 010b VGS drive and VDS monitor blanking time for half-bridge 3.
000b =2 ps
001b =4 ps
010b =8 ps
011b =12 ps
100b = 16 ps
101b =24 ps
110b = 32 ps
111b = 96 ps
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# 8-117. DRV_CTRL3 Register Field Descriptions (continued)

Bit Field Type Reset Description

2-0 VGS_TDRV_4 R/W 010b VGS drive and VDS monitor blanking time for half-bridge 4.
000b =2 us

001b =4 ps

010b =8 ps

011b =12 ps

100b = 16 ps

101b =24 ps

110b = 32 ps

111b = 96 ps

8.6.4.2.17 DRV_CTRLA4 Register (Address = 1Bh) [Reset = 0h]

DRV_CTRL4 is shown in [%| 8-119 and described in # 8-118.

Return to the Summary Table.

Control register to set VGS tDEAD_D, additional digital dead-time insertion for half-bridges 1-4.
8-119. DRV_CTRL4 Register

7 6 5 4 3 2 1 0

VGS_TDEAD_1 \ VGS_TDEAD_2 VGS_TDEAD_3 VGS_TDEAD_4

R/W-00b R/W-00b R/W-00b R/W-00b

# 8-118. DRV_CTRLA4 Register Field Descriptions

Bit Field Type Reset Description

7-6 VGS_TDEAD_1 R/W 00b Insertable digital dead-time for half-bridge 1.
00b =0 ps
01b =2 ps
10b =4 ps
1Mb=8us

5-4 VGS_TDEAD_2 R/W 00b Insertable digital dead-time for half-bridge 2.
00b =0 ps
01b =2 ps
10b =4 ps
11b =8 us

3-2 VGS_TDEAD_3 R/W 00b Insertable digital dead-time for half-bridge 3.
00b =0 ps
01b =2 ps
10b =4 ps
11b =8 us

1-0 VGS_TDEAD_4 R/W 00b Insertable digital dead-time for half-bridge 4.
00b =0 ps
01b =2 ps
10b =4 ps
11b =8 us

8.6.4.2.18 DRV_CTRLS5 Register (Address = 1Ch) [Reset = AAh]

DRV_CTRLS5 is shown in [X] 8-120 and described in # 8-119.

Return to the Summary Table.

Control register to set VDS tDS_DG, overcurrent monitor deglitch time for half-bridges 1-4.
8-120. DRV_CTRLS5 Register

7 6 5 4 3 2 1 0

VDS_DG_1 VDS_DG_2 VDS_DG_3 VDS_DG_4
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K 8-120. DRV_CTRLS5 Register (continued)
R/W-10b R/W-10b R/W-10b R/W-10b

£ 8-119. DRV_CTRLS5 Register Field Descriptions
Bit Field Type Reset Description

7-6 VDS_DG_1 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 1.
00b =1 ps
01b =2 ps
10b =4 ps
1Mb=8 s

5-4 VDS_DG_2 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 2.
00b =1 ps
01b =2 ps
10b =4 ps
1Mb=8 s

3-2 VDS_DG_3 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 3.
00b =1 ps
01b =2 ps
10b =4 ps
1Mb=8us

1-0 VDS_DG_4 R/W 10b VDS overcurrent monitor deglitch time for half-bridge 4.
00b =1 ps
01b =2 ps
10b =4 ps
11b =8 us

8.6.4.2.19 DRV_CTRLS6 Register (Address = 1Dh) [Reset = 0h]
DRV_CTRLS6 is shown in [X] 8-121 and described in 7% 8-120.
Return to the Summary Table.

Control register to set the gate pulldown current (IDRVN) in response to VDS overcurrent fault for half-bridges
1-4.

8-121. DRV_CTRLS6 Register
7 6 5 4 3 2 1 0

VDS_IDRVN_1 \ VDS_IDRVN_2 VDS_IDRVN_3 VDS_IDRVN_4
R/W-00b R/W-00b R/W-00b R/W-00b

& 8-120. DRV_CTRL6 Register Field Descriptions
Bit Field Type Reset Description

7-6 VDS_IDRVN_1 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 1.
00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b =62 mA

5-4 VDS_IDRVN_2 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 2.
00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b = 62 mA

3-2 VDS_IDRVN_3 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 3.
00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b =62 mA
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# 8-120. DRV_CTRLS6 Register Field Descriptions (continued)
Bit Field Type Reset Description

1-0 VDS_IDRVN_4 R/W 00b IDRVN gate pulldown current after VDS_OCP fault for half-bridge 4.
00b = Programmed IDRVN

01b =8 mA

10b =31 mA

11b =62 mA

8.6.4.2.20 VDS_CTRL1 Register (Address = 1Fh) [Reset = DDh]

VDS_CTRL1 is shown in [¥] 8-122 and described in 7 8-121.

Return to the Summary Table.

Control register to set the VDS overcurrent monitor voltage threshold for half-bridges 1 and 2.

] 8-122. VDS_CTRL1 Register
7 6 5 4 3 2 1 0
VDS_LVL_1 VDS_LVL 2
R/W-1101b R/W-1101b

£ 8-121. VDS_CTRL1 Register Field Descriptions
Bit Field Type Reset Description

7-4 VDS_LVL_1 R/W 1101b Half-bridge 1 VDS overcurrent monitor threshold.
0000b = 0.06 V
0001b =0.08 V
0010b =0.10V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
0111b=0.2V
1000b = 0.3V
1001b =04V
1010b=0.5V
1011b=0.6 V
1100b =0.7 V
1101b=1V
1110b =14V
MMMb=2V

3-0 VDS_LVL_2 R/W 1101b Half-bridge 2 VDS overcurrent monitor threshold.
0000b = 0.06 V
0001b =0.08 V
0010b=0.10V
0011b=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
01M11b=0.2V
1000b = 0.3V
1001b =04V
1010b=0.5V
101Mb=0.6 V
1100b =0.7 V
1101b=1V
1110b=1.4V
1M11b=2V

8.6.4.2.21 VDS_CTRL2 Register (Address = 20h) [Reset = DDh]
VDS_CTRLZ2 is shown in [¥] 8-123 and described in 7% 8-122.
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Return to the Summary Table.

Control register to set the VDS overcurrent monitor voltage threshold for half-bridges 3 and 4.

X 8-123. VDS_CTRL2 Register

4

3

VDS_LVL_3

VDS_LVL_4

R/W-1101b

R/W-1101b

2 8-122. VDS_CTRL2 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-4

VDS _LVL_3

R/W

1101b

Half-bridge 3 VDS overcurrent monitor threshold.

0000b =0.06 V
0001b =0.08 V
0010b =0.10V
001Mb=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
011Mb=0.2V
1000b = 0.3V
1001b=0.4V
1010b=0.5V
101Mb =06V
1100b =0.7 V
101b=1V
1110b=14V
1Mib=2V

3-0

VDS _LVL 4

R/W

1101b

Half-bridge 4 VDS overcurrent monitor threshold.

0000b = 0.06 V
0001b =0.08 V
0010b =0.10V
001Mb=0.12V
0100b =0.14 V
0101b=0.16 V
0110b =0.18 V
011Mb=0.2V
1000b = 0.3V
1001b =0.4V
1010b=0.5V
101M1b =06V
1100b =0.7 V
1101b=1V
1110b=1.4V
Mib=2V

8.6.4.2.22 OLSC_CTRL1 Register (Address = 23h) [Reset = 0h]
OLSC_CTRL1 is shown in [X] 8-124 and described in 5% 8-123.

Return to the Summary Table.

Control register to enable and disable the offline diagnostic current sources for half-bridges 1-4.

X 8-124. OLSC_CTRL1 Register

7 6 5 4 3 2 1 0
PU_SH1 PD_SH1 PU_SH2 ‘ PD_SH2 PU_SH3 PD_SH3 PU_SH4 PD_SH4
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b
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# 8-123. OLSC_CTRL1 Register Field Descriptions

Bit Field

Type

Reset

Description

7 PU_SH1

R/W

Ob

Half-bridge 1 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

6 PD_SH1

R/W

Ob

Half-bridge 1 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

5 PU_SH2

R/W

Ob

Half-bridge 2 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

4 PD_SH2

R/wW

Ob

Half-bridge 2 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

3 PU_SH3

R/wW

0b

Half-bridge 3 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

2 PD_SH3

R/W

Ob

Half-bridge 3 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

1 PU_SH4

R/wW

Ob

Half-bridge 4 pull up diagnostic current source. Set EN_OLSC = 1b
to use.

Ob = Disabled.

1b = Enabled.

0 PD_SH4

R/W

Ob

Half-bridge 4 pull down diagnostic current source. Set EN_OLSC =
1b to use.

Ob = Disabled.

1b = Enabled.

8.6.4.2.23 UVOV_CTRL Register (Address = 25h) [Reset = 14h]
UVOV_CTRL is shown in [%] 8-125 and described in 7 8-124.

Return to the Summary Table.

Control register to set the undervoltage and overvoltage monitor configurations.

8-125. UVOV_CTRL Register

7 6 5 4 3 2 1 0
PVDD_UV_MO PVDD_OV_MODE PVDD_OV_DG PVDD_OV_LVL | VCP_UV_MOD | VCP_UV_LVL
DE E
R/W-0b R/W-00b R/W-10b R/W-1b R/W-0b R/W-0b
& 8-124. UVOV_CTRL Register Field Descriptions
Bit Field Type Reset Description
7 PVDD_UV_MODE R/W Ob PVDD supply undervoltage monitor mode.
Ob = Latched fault.
1b = Automatic recovery.
6-5 PvVDD_OV_MODE R/W 00b PVDD supply overvoltage monitor mode.
00b = Latched fault.
01b = Automatic recovery.
10b = Warning report only.
11b = Disabled.
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# 8-124. UVOV_CTRL Register Field Descriptions (continued)
Bit Field Type Reset Description

4-3 PVDD_OV_DG R/W 10b PVDD supply overvoltage monitor deglitch time.
00b =1 ps
01b =2 ps
10b =4 s
11b =8 us

2 PVDD_OV_LVL R/W 1b PVDD supply overvoltage monitor threshold.
Ob=215V
1b =285V

1 VCP_UV_MODE R/W Ob VCP charge pump undervoltage monitor mode.
Ob = Latched fault.
1b = Automatic recovery.

0 VCP_UV_LVL R/W Ob VCP charge pump undervoltage monitor threshold.
Ob=4.75V
1b=625V

8.6.4.2.24 CSA_CTRL1 Register (Address = 26h) [Reset = 9h]
CSA_CTRL1 is shown in [%] 8-126 and described in 3% 8-125.

Return to the Summary Table.

Control register for gain and reference voltage for shunt amplifier 1 and 2.

8-126. CSA_CTRL1 Register

7 6 5 4 3 2 1 0
RESERVED ‘ CSA_DIV_1 ‘ CSA_GAIN_1 CSA _DIV_2 CSA_GAIN_2
R-00b R/W-0b R/W-01b R/W-0b R/W-01b
# 8-125. CSA_CTRL1 Register Field Descriptions
Bit Field Type Reset Description
7-6 RESERVED R 00b Reserved
5 CSA _DIV_1 R/W Ob Current shunt amplifier 1 reference voltage divider.

Ob = AREF / 2
1b =AREF /8

4-3 CSA_GAIN_1 R/W 01b Current shunt amplifier 1 gain setting.
00b =10 VIV
01b =20 VIV
10b =40 VIV
11b =80 VIV

2 CSA_DIV_2 R/W Ob Current shunt amplifier 2 reference voltage divider.

Ob = AREF /2
1b =AREF /8

1-0 CSA_GAIN_2 R/W 01b Current shunt amplifier 2 gain setting.
00b =10 VIV
01b =20 VIV
10b =40 VIV
11b =80 VIV

8.6.4.2.25 CSA_CTRL2 Register (Address = 27h) [Reset = 0h]
CSA_CTRL2 is shown in [¥] 8-127 and described in 3% 8-126.
Return to the Summary Table.

Control register for shunt amplifier 1 blanking configuration.
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X 8-127. CSA_CTRL2 Register
7 6 5 4 3 2 1 0
RESERVED \ CSA_BLK_SEL 1 CSA_BLK_LVL_1
R-00b R/W-000b R/W-000b

# 8-126. CSA_CTRL2 Register Field Descriptions

Bit Field Type Reset Description
7-6 RESERVED R 00b Reserved
5-3 CSA_BLK_SEL 1 R/W 000b Current shunt amplifier 1 blanking trigger source.

000b = Half-bridge 1
001b = Half-bridge 2
010b = Half-bridge 3
011b = Half-bridge 4
100b = Half-bridge 5
101b = Half-bridge 6
110b = Half-bridge 7
111b = Half-bridge 8

2-0 CSA_BLK_LVL_1 R/W 000b Current shunt amplifier 1 blanking time. % of tDRV.
000b =0 %, Disabled

001b =25%

010b =37.5%

011b =50 %

100b = 62.5 %

101b=75%

110b = 87.5 %

111b =100 %

8.6.4.2.26 CSA_CTRL3 Register (Address = 28h) [Reset = 20h]
CSA_CTRL3 is shown in [X] 8-128 and described in 3% 8-127.
Return to the Summary Table.

Control register for shunt amplifier 2 blanking configuration.

8-128. CSA_CTRL3 Register

7 6 5 4 3 2 1 0
RESERVED \ CSA_BLK_SEL_2 CSA BLK_LVL 2
R-00b R/W-100b R/W-000b

# 8-127. CSA_CTRL3 Register Field Descriptions

Bit Field Type Reset Description
7-6 RESERVED R 00b Reserved
5-3 CSA BLK_SEL 2 R/W 100b Current shunt amplifier 2 blanking trigger source.

000b = Half-bridge 1
001b = Half-bridge 2
010b = Half-bridge 3
011b = Half-bridge 4
100b = Half-bridge 5
101b = Half-bridge 6
110b = Half-bridge 7
111b = Half-bridge 8
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# 8-127. CSA_CTRL3 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

2-0

CSA BLK_LVL_2

R/W

000b

Current shunt amplifier 2 blanking time. % of tDRV.
000b = 0 %, Disabled

001b =25 %

010b =37.5%

011b =50 %

100b = 62.5 %

101b=75%

110b = 87.5 %

111b =100 %
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8.6.4.3 DRV8714-Q1_CONTROL_ADV Registers

#% 8-128 lists the DRV8714-Q1_CONTROL_ADV registers. All register offset addresses not listed in #& 8-128
should be considered as reserved locations and the register contents should not be modified.

% 8-128. DRV8714-Q1_CONTROL_ADV Registers

Address Acronym Register Name Section
2Ah AGD_CTRL1 Adaptive gate drive general control functions Go
2Bh PDR_CTRLA1 Half-bridge 1 and 2 PDR delay and max current settings Go
2Ch PDR_CTRL2 Half-bridge 3 and 4 PDR delay and max current settings Go
2Dh PDR_CTRL3 Half-bridge 5 and 6 PDR delay and max current settings Go
2Eh PDR_CTRL4 Half-bridge 7 and 8 PDR delay and max current settings Go
2Fh PDR_CTRL5 Half-bridge 1 PDR charge and discharge initial settings. Go
30h PDR_CTRL6 Half-bridge PDR charge and discharge initial settings. Go
31h PDR_CTRL7 Half-bridge 3 PDR charge and discharge initial settings. Go
32h PDR_CTRLS8 Half-bridge 4 PDR charge and discharge initial settings. Go
33h PDR_CTRL9 Half-bridge 1 and 2 PDR loop controller gain Go
34h PDR_CTRL10 Half-bridge 3 and 4 PDR loop controller gain Go
35h STC_CTRL1 Half-bridge 1 STC rise/fall time and controller gain Go
36h STC_CTRL2 Half-bridge 2 STC rise/fall time and controller gain Go
37h STC_CTRL3 Half-bridge 3 STC rise/fall time and controller gain Go
38h STC_CTRL4 Half-bridge 4 STC rise/fall time and controller gain Go
3%h DCC_CTRLA1 Half-bridge 1-4 DCC enable and manual control Go
3Ah PST_CTRL1 Half-bridge 1-4 freewheel and post charge delay control Go
3Bh PST_CTRL2 Half-bridge 1-4 post charge controller gain Go

Complex bit access types are encoded to fit into small table cells. 3& 8-129 shows the codes that are used for
access types in this section.

# 8-129. DRV8714-Q1_CONTROL_ADV Access Type Codes

Access Type ‘ Code ‘ Description

Read Type

R R |Read

Write Type

W W | write

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.4.3.1 AGD_CTRL1 Register (Address = 2Ah) [Reset = 40h]
AGD_CTRL1 is shown in [X] 8-129 and described in 5% 8-130.

Return to

the Summary Table.

Control register for adaptive gate drive voltage thresholds, pull down setting, and active half-bridge configuration.

8-129. AGD_CTRL1 Register

7 6 5 4 3 2 1 0
AGD_THR AGD_ISTRONG RESERVED
R/W-01b R/W-00b R-0000b
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# 8-130. AGD_CTRL1 Register Field Descriptions

Bit Field

Type Reset Description

7-6 AGD_THR

R/W 01b Adaptive gate driver VSH threshold configuration.
00b =1V, VDRAIN - 0.5V

01b =1V, VDRAIN - 1V

10b = 2V, VDRAIN - 1.5V

11b = 2V, VDRAIN - 2V

5-4 AGD_ISTRONG

R/W 00b Adaptive gate driver ISTRONG configuration.

00b = ISTRONG pulldown decoded from initial IDRVP_x register
setting.

01b =62 mA

10b = 124 mA

11b = RSVD

3-0 RESERVED

R 0000b Reserved

8.6.4.3.2 PDR_CTRL1 Register (Address = 2Bh) [Reset = Ah]

PDR_CTRL1 is shown in [¥] 8-130 and described in 3% 8-131.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridge 1.

8-130. PDR_CTRL1 Register

7 6 5 4 3 2 1 0

PRE_MAX_1 \ T_DON_DOFF_1

R/W-00b R/W-001010b

# 8-131. PDR_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

7-6 PRE_MAX_1 R/W 00b Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 1.

00b = 64 mA

01b =32 mA

10b = 16 mA

11b =8 mA

5-0 T_DON_DOFF_1 R/W 001010b On and off time delay for half-bridge 1. 140 ns x T_DON_DOFF_1
[3:0] Default time: 001010b (1.4 us)

8.6.4.3.3 PDR_CTRL2 Register (Address = 2Ch) [Reset = Ah]

PDR_CTRL2 is shown in [X] 8-131 and described in % 8-132.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridge 2.

B4 8-131. PDR_CTRL2 Register

7 6 5 4 3 2 1 0

PRE_MAX_2

T_DON_DOFF_2

R/W-00b

R/W-001010b
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# 8-132. PDR_CTRL2 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-6

PRE_MAX_2

R/W

00b

Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 2.

00b = 64 mA

01b =32 mA

10b =16 mA

11b =8 mA

5-0

T_DON_DOFF_2

R/W

001010b

On and off time delay for half-bridge 2. 140 ns x T_DON_DOFF_2
[3:0] Default time: 001010b (1.4 us)

8.6.4.3.4 PDR_CTRL3 Register (Address = 2Dh) [Reset = Ah]
PDR_CTRL3 is shown in [X] 8-132 and described in 7% 8-133.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridge 3.
8-132. PDR_CTRL3 Register

7 6 5 4 3] 2 1 0
PRE_MAX_3 T_DON_DOFF_3
R/W-00b R/W-001010b
% 8-133. PDR_CTRL3 Register Field Descriptions

Bit Field Type Reset Description

7-6 PRE_MAX_3 R/W 00b Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 3.
00b = 64 mA
01b =32 mA
10b =16 mA
11b =8 mA

5-0 T_DON_DOFF_3 R/W 001010b On and off time delay for half-bridge 3. 140 ns x T_DON_DOFF_3
[3:0] Default time: 001010b (1.4 us)

8.6.4.3.5 PDR_CTRL4 Register (Address = 2Eh) [Reset = Ah]
PDR_CTRL4 is shown in [¥] 8-133 and described in 7% 8-134.

Return to the Summary Table.

Control register for tON_OFF propagation delay and pre-charge/discharge max current for half-bridge 4.

] 8-133. PDR_CTRL4 Register

4

3 2 1 0

PRE_MAX_4

T_DON_DOFF_4

R/W-00b

R/W-001010b

# 8-134. PDR_CTRL4 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-6

PRE_MAX_4

R/W

00b

Maximum gate drive current limit for pre-charge and pre-discharge
for half-bridge 4.

00b = 64 mA

01b =32 mA

10b =16 mA

11b =8 mA
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# 8-134. PDR_CTRL4 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

5-0

T_DON_DOFF_4

R/W

001010b

On and off time delay for half-bridge 4. 140 ns x T_DON_DOFF_4
[3:0] Default time: 001010b (1.4 us)

8.6.4.3.6 PDR_CTRLS5 Register (Address = 2Fh) [Reset = F6h]
PDR_CTRL5 is shown in [X] 8-134 and described in 7 8-135.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridge 1.

£ 8-134. PDR_CTRLS5 Register

7

6

5

4

3 2 1 0

T_PRE_CHR_1

‘ T _PRE_DCHR_1

PRE_CHR_INIT_1 PRE_DCHR_INIT_1

R/W-11b

R/W-11b

R/W-01b R/W-10b

# 8-135. PDR_CTRLS5 Register Field Descriptions

Bit

Field

Type

Reset

Description

7-6

T _PRE_CHR 1

R/wW

11b

PDR control loop pre-charge time for half-bridge 1. Set as ratio of
T_DON_DOFF_1 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

T_PRE_DCHR_1

R/wW

11b

PDR control loop pre-discharge time for half-bridge 1. Set as ratio of
T_DON_DOFF_1 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

3-2

PRE_CHR_INIT_1

R/wW

01b

PDR control loop initial pre-charge current setting for half-bridge 1.
00b =4 mA

01b =8 mA

10b =16 mA

11b =32 mA

PRE_DCHR_INIT_1

R/W

10b

PDR control loop initial pre-discharge current setting for half-bridge
1.
00b =4 mA
01b =8 mA
10b =16 mA
11b =32 mA

8.6.4.3.7 PDR_CTRLS6 Register (Address = 30h) [Reset = F6h]
PDR_CTRLS6 is shown in [X] 8-135 and described in 7 8-136.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridge 2.

B4 8-135. PDR_CTRL6 Register

7

6

5

4

3 2 1 0

T_PRE_CHR_2

T_PRE_DCHR_2

PRE_CHR_INIT_2 PRE_DCHR_INIT_2

R/W-11b

R/W-11b

R/W-01b R/W-10b
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# 8-136. PDR_CTRLG6 Register Field Descriptions

Bit Field Type Reset Description

7-6 T_PRE_CHR_2 R/W 11b PDR control loop pre-charge time for half-bridge 2. Set as ratio of
T_DON_DOFF_2 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

5-4 T_PRE_DCHR_2 R/W 11b PDR control loop pre-discharge time for half-bridge 2. Set as ratio of
T_DON_DOFF_2 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

3-2 PRE_CHR_INIT_2 R/W 01b PDR control loop initial pre-charge current setting for half-bridge 2.
00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

1-0 PRE_DCHR_INIT_2 R/W 10b PDR control loop initial pre-discharge current setting for half-bridge
2.

00b =4 mA

01b =8 mA

10b = 16 mA

11b =32 mA

8.6.4.3.8 PDR_CTRLY7 Register (Address = 31h) [Reset = F6h]
PDR_CTRL7 is shown in [X] 8-136 and described in 3% 8-137.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridge 3.

8-136. PDR_CTRL7 Register

7 6 5 4 3 2 1 0

T _PRE_CHR 3 \ T_PRE_DCHR_3 PRE_CHR_INIT_3 PRE_DCHR_INIT_ 3

R/W-11b R/W-11b R/W-01b R/W-10b

# 8-137. PDR_CTRLY7 Register Field Descriptions

Bit Field Type Reset Description

7-6 T_PRE_CHR_3 R/W 11b PDR control loop pre-charge time for half-bridge 3. Set as ratio of
T_DON_DOFF_3 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

5-4 T_PRE_DCHR_3 R/W 11b PDR control loop pre-discharge time for half-bridge 3. Set as ratio of
T_DON_DOFF_3 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

3-2 PRE_CHR_INIT_3 R/W 01b PDR control loop initial pre-charge current setting for half-bridge 3.
00b =4 mA

01b =8 mA

10b = 16 mA

11b = 32 mA
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# 8-137. PDR_CTRLY7 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

1-0

PRE_DCHR_INIT_3

R/W

10b

PDR control loop initial pre-discharge current setting for half-bridge

3.

00b =4 mA
01b =8 mA
10b =16 mA
11b =32 mA

8.6.4.3.9 PDR_CTRLS Register (Address = 32h) [Reset = F6h]
PDR_CTRL8 is shown in [¥] 8-137 and described in % 8-138.

Return to the Summary Table.

Control register for charge and pre-charge initial settings for half-bridge 4.

£ 8-137. PDR_CTRLS Register
7 6 5 4 3 2 1 0
T_PRE_CHR_4 | T_PRE_DCHR_4 PRE_CHR_INIT_4 PRE_DCHR_INIT_4
R/W-11b R/W-11b R/W-01b R/W-10b

# 8-138. PDR_CTRLS Register Field Descriptions
Bit Field Type Reset
7-6 T_PRE_CHR_4 R/W 11b

Description

PDR control loop pre-charge time for half-bridge 4. Set as ratio of
T_DON_DOFF_4 [5:0]

00b =1/8

01b=1/4

10b = 3/8

11b=1/2

PDR control loop pre-discharge time for half-bridge 4. Set as ratio of
T_DON_DOFF_4 [5:0]

00b = 1/8

01b =1/4

10b = 3/8

11b=1/2

PDR control loop initial pre-charge current setting for half-bridge 4.
00b =4 mA

01b =8 mA

10b =16 mA

11b =32 mA

PDR control loop initial pre-discharge current setting for half-bridge
4.

00b =4 mA

01b =8 mA

10b =16 mA

11b =32 mA

54 T_PRE_DCHR 4 RIW 11b

3-2 PRE_CHR_INIT_4 R/wW 01b

1-0 PRE_DCHR_INIT_4 RIW 10b

8.6.4.3.10 PDR_CTRLY Register (Address = 33h) [Reset = 11h]

PDR_CTRL9 is shown in [X] 8-138 and described in # 8-139.

Return to the Summary Table.

Control register to configure PDR Kp loop controller gain setting for half-bridges 1 and 2.

4 8-138. PDR_CTRL9 Register
7 6 5 4 3 2 1 0

EN_PDR_1 | PDR_ERR_1 KP_PDR_1 EN_PDR_2 | PDR_ERR_2 KP_PDR_2
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Eq 8-138. PDR_CTRLSY Register (continued)

‘ R/W-0b R/W-0b R/W-01b

R/W-0b R/W-0b R/W-01b

# 8-139. PDR_CTRLY Register Field Descriptions

Bit Field Type Reset

Description

7 EN_PDR_1 RIW 0b

Enable PDR loop control for half-bridge 1.

6 PDR_ERR _1 R/W Ob

PDR loop error limit for half-bridge 1.
Ob = 1-bit error
1b = Actual error

5-4 KP_PDR_1 RIW 01b

PDR proportional controller gain setting for half-bridge 1.
00b =1
01b=2
10b=3
1Mb=4

EN_PDR 2 RIW 0b

Enable PDR loop control for half-bridge 2.

PDR_ERR 2 RIW Ob

PDR loop error limit for half-bridge 2.
Ob = 1-bit error
1b = Actual error

1-0 KP_PDR_2 RIW 01b

PDR proportional controller gain setting for half-bridge 2.
00b =1
01b=2
10b=3
1Mb=4

8.6.4.3.11 PDR_CTRL10 Register (Address = 34h) [Reset = 11h]
PDR_CTRL10 is shown in [¥] 8-139 and described in 3 8-140.

Return to the Summary Table.

Control register to configure PDR Kp loop controller gain setting for half-bridges 3 and 4.

8-139. PDR_CTRL10 Register

7 6 5 4 3 2 1 0
EN_PDR_3 | PDR_ERR_3 \ KP_PDR_3 EN_PDR_4 | PDR_ERR_4 KP_PDR_4
R/W-0b R/W-0b R/W-01b R/W-0b R/W-0b RIW-01b

& 8-140. PDR_CTRL10 Register Field Descriptions

Bit Field Type Reset

Description

7 EN_PDR 3 RIW 0b

Enable PDR loop control for half-bridge 3.

6 PDR_ERR 3 RIW 0b

PDR loop error limit for half-bridge 3.
Ob = 1-bit error
1b = Actual error

54 KP_PDR_3 RIW 01b

PDR proportional controller gain setting for half-bridge 3.
00b =1
01b=2
10b=3
11b=4

EN_PDR_4 RIW Ob

Enable PDR loop control for half-bridge 4.

PDR_ERR 4 RIW ob

PDR loop error limit for half-bridge 4.
Ob = 1-bit error
1b = Actual error
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# 8-140. PDR_CTRL10 Register Field Descriptions (continued)
Bit Field Type Reset Description

1-0 KP_PDR 4 R/W 01b PDR proportional controller gain setting for half-bridge 4.
00b =1
01b=2
10b=3
11b=4

8.6.4.3.12 STC_CTRL1 Register (Address = 35h) [Reset = 23h]

STC_CTRL1 is shown in [X] 8-140 and described in % 8-141.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridge 1.

8-140. STC_CTRL1 Register

7 6 5 4 3 2 1 0
T _RISE_FALL_1 EN_STC_1 STC_ERR_1 KP_STC_1
R/W-0010b R/W-0b R/W-0b R/W-11b

& 8-141. STC_CTRL1 Register Field Descriptions
Bit Field Type Reset Description

7-4 T_RISE_FALL_1 R/W 0010b Set switch-node VSH rise and fall time for half-bridge 1.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b = 0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b = 2.03 us
0111b =2.45us
1000b = 2.94 us
1001b = 3.99 us
1010b = 4.97 us
1011b =5.95 us
1100b = 7.98 us
1101b = 9.94 us
1110b = 11.97 us
1111b = 15.96 us

EN_STC_1 R/W Ob Enable STC loop control for half-bridge 1.

STC_ERR_1 R/W Ob STC loop error limit for half-bridge 1.
Ob = 1-bit error
1b = Actual error

1-0 KP_STC_1 R/W 11b STC proportional controller gain setting for half-bridge 1.
00b =1
01b=2
10b=3
11b=4

8.6.4.3.13 STC_CTRL2 Register (Address = 36h) [Reset = 23h]

STC_CTRL2 is shown in [X] 8-141 and described in Z 8-142.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridge 2.

8-141. STC_CTRL2 Register
7 6 5 4 3 2 1 0
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K 8-141. STC_CTRL2 Register (continued)
T RISE_FALL 2 EN_STC 2 ‘ STC_ERR_2 ‘ KP_STC 2

R/W-0010b R/W-0b R/W-0b R/W-11b

& 8-142. STC_CTRL2 Register Field Descriptions

Bit Field Type Reset Description

7-4 T_RISE_FALL_2 R/W 0010b Set switch-node VSH rise and fall time for half-bridge 2.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b = 0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b = 2.03 us
0111b =2.45us
1000b = 2.94 us
1001b = 3.99 us
1010b = 4.97 us
1011b =5.95 us
1100b = 7.98 us
1101b =9.94 us
1110b = 11.97 us
1111b = 15.96 us

EN_STC_2 R/W Ob Enable STC loop control for half-bridge 2.

STC_ERR_2 R/W Ob STC loop error limit for half-bridge 2.
Ob = 1-bit error
1b = Actual error

1-0 KP_STC 2 R/W 11b STC proportional controller gain setting for half-bridge 2.
00b =1
01b=2
10b=3
11b=4

8.6.4.3.14 STC_CTRL3 Register (Address = 37h) [Reset = 23h]
STC_CTRL3 is shown in [X] 8-142 and described in Z 8-143.
Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridge 3.

8-142. STC_CTRL3 Register

7 6 5 4 3 2 1 0
T _RISE_FALL_3 EN_STC_ 3 STC ERR_3 KP_STC 3
R/W-0010b R/W-0b R/W-0b R/W-11b
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# 8-143. STC_CTRL3 Register Field Descriptions
Bit Field Type Reset Description

7-4 T _RISE_FALL_3 R/W 0010b Set switch-node VSH rise and fall time for half-bridge 3.
0000b = 0.35 us
0001b = 0.56 us
0010b = 0.77 us
0011b = 0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b = 2.03 us
0111b =2.45 us
1000b = 2.94 us
1001b = 3.99 us
1010b = 4.97 us
1011b =5.95 us
1100b = 7.98 us
1101b = 9.94 us
1110b = 11.97 us
1111b = 15.96 us

EN_STC_3 R/W Ob Enable STC loop control for half-bridge 3.

STC_ERR_3 R/W Ob STC loop error limit for half-bridge 3.
Ob = 1-bit error
1b = Actual error

1-0 KP_STC_3 R/W 11b STC proportional controller gain setting for half-bridge 3.
00b =1
01b=2
10b=3
11b=4

8.6.4.3.15 STC_CTRL4 Register (Address = 38h) [Reset = 23h]

STC_CTRL4 is shown in [X] 8-143 and described in 3% 8-144.

Return to the Summary Table.

Control register to configure STC rise/fall time and Kp loop controller gain setting for half-bridge 4.

B 8-143. STC_CTRL4 Register

7 6 5 4 3 2 1 0
T RISE_FALL 4 EN_STC 4 | STC ERR 4 KP_STC 4
R/W-0010b R/W-0b R/W-0b R/W-11b

# 8-144. STC_CTRL4 Register Field Descriptions
Bit Field Type Reset Description

7-4 T_RISE_FALL_4 R/W 0010b Set switch-node VSH rise and fall time for half-bridge 4.
0000b = 0.35 us
0001b = 0.56 us
0010b =0.77 us
0011b = 0.98 us
0100b = 1.33 us
0101b = 1.68 us
0110b = 2.03 us
0111b = 2.45 us
1000b = 2.94 us
1001b = 3.99 us
1010b = 4.97 us
1011b = 5.95 us
1100b = 7.98 us
1101b = 9.94 us
1110b = 11.97 us
1111b = 15.96 us
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# 8-144. STC_CTRL4 Register Field Descriptions (continued)

Bit Field Type Reset Description
3 EN_STC 4 R/W Ob Enable STC loop control for half-bridge 4.
2 STC_ERR 4 R/W Ob STC loop error limit for half-bridge 4.
Ob = 1-bit error
1b = Actual error
1-0 KP_STC_4 R/W 11b STC proportional controller gain setting for half-bridge 4.

00b = 1
01b=2
10b =3
1Mb=4

8.6.4.3.16 DCC_CTRL1 Register (Address = 39h) [Reset = 0h]
DCC_CTRL1 is shown in [X] 8-144 and described in 3% 8-145.

Return to the Summary Table.

Control register to enable DCC loop and manual configuration for half-bridges 1-4.

B 8-144. DCC_CTRL1 Register

7 6 5 4 3 2 1 0
EN_DCC_1 EN_DCC_2 ‘ EN_DCC_3 ‘ EN_DCC_4 IDIR_MAN_1 IDIR_MAN_2 IDIR_MAN_3 IDIR_MAN_4
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b
#% 8-145. DCC_CTRL1 Register Field Descriptions
Bit Field Type Reset Description
7 EN_DCC_1 R/W Ob Enable duty cycle compensation for half-bridge 1.
6 EN_DCC_2 R/W Ob Enable duty cycle compensation for half-bridge 2.
5 EN_DCC_3 R/W Ob Enable duty cycle compensation for half-bridge 3.
4 EN_DCC_4 R/W Ob Enable duty cycle compensation for half-bridge 4.
3 IDIR_MAN_1 R/W Ob Current polarity detection mode for half-bridge 1.
Ob = Automatic
1b = Manual (Set by HBx_HL)
2 IDIR_MAN_2 R/W Ob Current polarity detection mode for half-bridge 2.
Ob = Automatic
1b = Manual (Set by HBx_HL)
1 IDIR_MAN_3 R/W Ob Current polarity detection mode for half-bridge 3.
0Ob = Automatic
1b = Manual (Set by HBx_HL)
0 IDIR_MAN_4 R/W Ob Current polarity detection mode for half-bridge 4.
Ob = Automatic
1b = Manual (Set by HBx_HL)

8.6.4.3.17 PST_CTRL1 Register (Address = 3Ah) [Reset = Fh]
PST_CTRL1 is shown in [X] 8-145 and described in 3% 8-146.

Return to the Summary Table.

Control register to configure max freewheeling current and post charge delay for half-bridges 1-4.

B 8-145. PST_CTRL1 Register

7 6 5 4 3 2 1 0
FW_MAX_1 FW_MAX 2 | FW_MAX 3 | FW_MAX_4 |EN_PST_DLY_|EN_PST DLY_|EN_PST_DLY_|EN_PST_DLY_
1 2 3 4

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8714-Q1 DRV8718-Q1

Submit Document Feedback

149


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

DRV8714-Q1, DRV8718-Q1
JAJSKVBC — AUGUST 2020 — REVISED AUGUST 2022

13 TEXAS
INSTRUMENTS

www.tij.co.jp

K 8-145. PST_CTRL1 Register (continued)

R/W-0b R/W-0b R/W-0b R/W-0b R/W-1b R/W-1b R/W-1b R/W-1b
# 8-146. PST_CTRL1 Register Field Descriptions
Bit Field Type Reset Description
7 FW_MAX_1 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 1.
Ob = PRE_CHR_MAX_1[1:0] 1b = 64 mA
6 FW_MAX_2 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 2.
Ob = PRE_CHR_MAX_2 [1:0] 1b = 64 mA
5 FW_MAX_3 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 3.
0b = PRE_CHR_MAX_3 [1:0] 1b = 64 mA
4 FW_MAX_4 R/W Ob Gate drive current used for freewheeling MOSFET for half-bridge 4.
Ob = PRE_CHR_MAX_4 [1:0] 1b = 64 mA
3 EN_PST_DLY_1 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_1-T_PRE_CHR_1.
2 EN_PST _DLY_2 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_2 - T_PRE_CHR_2.
1 EN_PST _DLY_3 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_3 - T_PRE_CHR_3.
0 EN_PST DLY_4 R/W 1b Enable post-charge time delay. Time delay is equal to
T_DON_DOFF_4 - T_PRE_CHR_4.

8.6.4.3.18 PST_CTRL2 Register (Address = 3Bh) [Reset = 55h]
PST_CTRL2 is shown in [X] 8-146 and described in 3% 8-147.

Return to the Summary Table.

Control register to configure post charge Kp loop controller gain setting for half-bridges 1-4.

8-146. PST_CTRL2 Register

5 4 3 2

KP_PST_1

KP_PST 2 KP_PST 3

KP_PST_4

R/W-01b

R/W-01b R/W-01b

R/W-01b

#z 8-147. PST_CTRL2 Register Field Descriptions

Bit

Field

Type Reset Description

7-6

KP_PST 1

R/wW 01b
00b = Disabled
01b =2
10b=4
11b=15

Post charge proportional control gain setting for half-bridge 1.

5-4

KP_PST 2

R/W 01b
00b = Disabled
01b=2
10b =4
11b =15

Post charge proportional control gain setting for half-bridge 2.

3-2

KP_PST 3

R/W 01b
00b = Disabled
01b=2
10b =4
1Mb =15

Post charge proportional control gain setting for half-bridge 3.
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# 8-147. PST_CTRL2 Register Field Descriptions (continued)

Bit Field Type Reset Description
1-0 KP_PST_4 R/W 01b Post charge proportional control gain setting for half-bridge 4.
00b = Disabled
01b=2
10b =4
11b =15
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8.6.4.4 DRV8714-Q1_STATUS_ADV Registers

#% 8-148 lists the DRV8714-Q1_STATUS_ADV registers. All register offset addresses not listed in #& 8-148
should be considered as reserved locations and the register contents should not be modified.

% 8-148. DRV8714-Q1_STATUS_ADV Registers

Address Acronym Register Name Section
3Ch SGD_STAT1 Half-bridge 1-4 current polarity indicators Go
3Dh SGD_STAT2 Half-bridge 1-4 PDR underflow and overflow indictors Go
3Eh SGD_STAT3 Half-bridge 1-4 STC fault indicator Go

Complex bit access types are encoded to fit into small table cells. % 8-149 shows the codes that are used for
access types in this section.

2% 8-149. DRV8714-Q1_STATUS_ADV Access Type Codes

Access Type ‘Code ‘ Description
Read Type
R ‘ R ‘ Read

Reset or Default Value

-n ‘ ‘Value after reset or the default value

8.6.4.4.1 SGD_STAT1 Register (Address = 3Ch) [Reset = 0h]
SGD_STAT1 is shown in [X] 8-147 and described in & 8-150.
Return to the Summary Table.

Status registers indicating current polarity for half-bridges 1-4.

] 8-147. SGD_STAT1 Register

7 6 5 4 3 2 1 0
IDIR_1 IDIR_2 ‘ IDIR_3 ‘ IDIR_4 IDIR_WARN_1 | IDIR_WARN_2 | IDIR_WARN_3 | IDIR_WARN_4
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
# 8-150. SGD_STAT1 Register Field Descriptions

Bit Field Type Reset Description

7 IDIR_1 R Ob Indicated current direction for half-bridge 1.

6 IDIR_2 R Ob Indicated current direction for half-bridge 2.

5 IDIR_3 R Ob Indicated current direction for half-bridge 3.

4 IDIR_4 R Ob Indicated current direction for half-bridge 4.

3 IDIR_WARN_1 R 0b Indicates unknown current direction for half-bridge 1.

2 IDIR_WARN_2 R 0b Indicates unknown current direction for half-bridge 2.

1 IDIR_WARN_3 R Ob Indicates unknown current direction for half-bridge 3.

0 IDIR_WARN_4 R Ob Indicates unknown current direction for half-bridge 4.

8.6.4.4.2 SGD_STAT2 Register (Address = 3Dh) [Reset = 0h]
SGD_STAT2 is shown in [X] 8-148 and described in 3% 8-151.
Return to the Summary Table.

Status registers indicating underflow and overflow in PDR loop control for half-bridges 1-4.
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X 8-148. SGD_STAT2 Register
7 6 5 4 3 2 1 0
PCHR_WARN_ | PCHR_WARN_ | PCHR_WARN_ | PCHR_WARN_ | PDCHR_WARN | PDCHR_WARN | PDCHR_WARN |PDCHR_WARN
1 2 3 4 1 2 3 .

R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b

£ 8-151. SGD_STAT2 Register Field Descriptions

Bit Field Type Reset Description

7 PCHR_WARN_1 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 1.

6 PCHR_WARN_2 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 2.

5 PCHR_WARN_3 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 3.

4 PCHR_WARN_4 R Ob Indicates pre-charge underflow or overflow fault for half-bridge 4.

3 PDCHR_WARN_1 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 1.
2 PDCHR_WARN_2 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 2.
1 PDCHR_WARN_3 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 3.
0 PDCHR_WARN_4 R Ob Indicates pre-discharge underflow or overflow fault for half-bridge 4.

8.6.4.4.3 SGD_STAT3 Register (Address = 3Eh) [Reset = 0h]
SGD_STAT3 is shown in [%] 8-149 and described in 3% 8-152.

Return to the Summary Table.

Status register indicator STC rise and fall time overflow for half-bridges 1-4.

8-149. SGD_STAT3 Register

7 6 5 4 3 2 1 0
STC_WARN_F | STC_WARN_F | STC_WARN_F | STC_WARN_F | STC_WARN_R | STC_WARN_R | STC_WARN_R | STC_WARN_R
1 2 3 4 1 2 3 4
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
£ 8-152. SGD_STAT3 Register Field Descriptions

Bit Field Type Reset Description

7 STC_WARN_F_1 R Ob Indicates falling slew time TDRV overflow for half-bridge 1.

6 STC_WARN_F_2 R Ob Indicates falling slew time TDRV overflow for half-bridge 2.

5 STC_WARN_F_3 R Ob Indicates falling slew time TDRV overflow for half-bridge 3.

4 STC_WARN_F 4 R Ob Indicates falling slew time TDRV overflow for half-bridge 4.

3 STC_WARN_R_1 R Ob Indicates rising slew time TDRV overflow for half-bridge 1.

2 STC_WARN_R_2 R Ob Indicates rising slew time TDRV overflow for half-bridge 2.

1 STC_WARN_R_3 R Ob Indicates rising slew time TDRV overflow for half-bridge 3.

0 STC_WARN_R 4 R Ob Indicates rising slew time TDRV overflow for half-bridge 4.

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 153

Product Folder Links: DRV8714-Q1 DRV8718-Q1


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSKV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKV6C&partnum=DRV8714-Q1
https://www.ti.com/product/ja-jp/drv8714-q1?qgpn=drv8714-q1
https://www.ti.com/product/ja-jp/drv8718-q1?qgpn=drv8718-q1

13 TEXAS

DRV8714-Q1, DRV8718-Q1 INSTRUMENTS
JAJSKVEC — AUGUST 2020 — REVISED AUGUST 2022 www.tij.co.jp

9 Application Implementation
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9.1 Application Information

The DRV871x-Q1 is a highly configurable mult-channel half-bridge MOSFET gate driver than can be used to
drive a variety of different output loads. The design examples below highlight how to use and configure the
device for different application use cases.

9.2 Typical Application

The typical application for the DRV8718-Q1 is to control an multiple external MOSFET half-bridges for driving
multiple uni-directional or bi-directional brushed DC motors. A high-level schematic example is shown below.

DRV8718-Q1
Power and Charge Pump Vevop Vearr
Ve jmm oS 1
: DVDD PVDD :
1uF | | 1uF .
| | ] | Reverse Polarity
_} j DGND Ve v Protection
Microcontroller - : CP1H : —
0.1 uF
Vi:c | CPIL | ——T
| | .
: CP2H : 1 01 uF Vevon Csuk | Cauik
----- 1 du
' GP-O | » | nSLEEP cpPaL | —— b'
----- . R 0.1 uF
___Interface (SP) _ __ €L = =
" nscs | » | nSCS | =
| SCLK | » | SCLK :
! MDO | » | SDI I
| MDI | |e I SDO !
Gate Driver =
[T | & }
— | BRAKE DRAIN | —
1T R
. PWM | | INd GHx (1-8) | ! ’\SAH;S;
| Pwm > | N2 SHx (1-8) !
| PWM » | IN3 ! L
I PWM ! » | IN4 GLx (1-8
Eaiaiadat Ve : x(1-8) : \—i & ?
PGNDx (1,2) | [
1~ 25~ RPU% : 2 ! I—l
, GP-10 | [« | DRVOFF/nFLT :
_____ J L_____________
Shunt Amplifier -_—
_____ | B -
| ADC | |« I sOx (12) !
_____ Vfc | SPx (1,2) | [«
| |
! AREF SNx (1,2) 1 (4
| |
| |

K 9-1. DRV8718-Q1 Typical Application
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9.2.1 Design Requirements
# 9-1 lists a set of example input parameters for the system design.

£ 9-1. Example Design Parameters

Design Parameter Reference Value
PVDD Nominal Supply Voltage 12V
PVDD Supply Voltage Range Vevoo 9to 18V
DVDD / AREF Logic Supply Voltage Vee 3.3V
MOSFET Total Gate Charge Qg 30 nC (typical) at Vgg =10 V
MOSFET Gate to Drain Charge Qgp 5 nC (typical)
MOSFET On Resistance Rps(on) 4 mQ
Target Output Rise Time trise 750 - 1000 ns
Target Output Fall Time tan 250 - 500 ns
PWM Frequency fewm 20 kHz
Maximum Motor Current Imax 25A
Shunt Resistor Power Capability PsHunT 3w

9.2.2 Detailed Design Procedure
9.2.2.1 Gate Driver Configuration
9.2.2.1.1 VCP Load Calculation Example

It should be ensured that the charge pump load capability is sufficient for the type of external MOSFET, number
of PWM half-bridges, and desired PWM frequency. This can be confirmed with a simple calculation as shown in
= 1. Since the charge pump supplies both the high-side and low-side gate drivers, the number of both switching
high-side and low-side MOSFETs should be taken into consideration. This will depend on both the number of
PWM half-bridges and the freewheeling mode (if the opposite MOSFET is being switched).
Ivcp (A) = Qg (C) x fpwm (Hz) x # of switching FETs )
Using the input design parameters as an example, we can show that in this scenario that output load capability
of the charge pump is sufficient in =\ 2. For this example, four active half-bridges were assumed with active
freewheeling totaling 8 switching MOSFETSs.

lvep = 30 nC x 20 kHz x 8 = 4.8 mA )

9.2.2.1.2 Ipgyve Calculation Example

The gate drive current strength, Iprive, is selected based on the gate-to-drain charge of the external MOSFETs
and the target rise and fall times at the switch-node. If Ipgyg is selected to be too low for a given MOSFET, then
the MOSFET may not turn on or off completely within the configured tprye time and a gate fault may be
asserted. Additionally, slow rise and fall times will lead to higher switching power losses in the external power
MOSFETs. It is recommended to verify these values in system with the required external MOSFETs and load to
determine the optimal settings.

The Iprivep and Ipriven for both the high-side and low-side external MOSFETs are adjustable on SPI device
variants. On hardware interface device variants, both source and sink settings are selected simultaneously on
the IDRIVE pin.

For MOSFETs with a known gate-to-drain charge (Qgp), desired rise time (t;ise), and a desired fall time (i), use
2. 3 and =\ 4 to calculate the approximate values of Ipgrjvep and Ipriven (respectively).

Ipriver = Qap / trise

IprivEN = Qap / tal

©)
(4)
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Using the input design parameters as an example, we can calculate the approximate values for Ipgyep and
IDRIVEN-

lDRIVEP_HI =5nC /750 ns =6.67 mA (5)

lDRIVEP_LO =5nC /1000 ns =5 mA (6)
Based on these calculations a value of 6 mA was chosen for Iprvep.

lDRIVEN_Hl =5nC /250 ns =20 mA (7)

Ipriven_Lo =5 nC /500 ns =10 mA ®)

Based on these calculations, a value of 16 mA was chosen for Iprven-
9.2.2.1.3 tprive Calculation Example

The driver gate to source monitor timeout (ipr)vg) should be configured to allow sufficient time for the external
MOSFETs to charge and discharge for the selected Iprve gate current. By default, the setting is 8us which is
sufficient for many systems. The determine an appropriate tpryye value, = 9 can be utilized.

torive > Qg_tot/ IbRIVE (9)
Using the input design parameters as an example, we can calculate the approximate values for tprve.
torive >30NnC /6 mA=5us (10)

Based on these calculations a value of 8 us was chosen for tpgye.
9.2.2.1.4 Maximum PWM Switching Frequency

The maximum PWM frequency of the driver is typically determined by multiple factors in the system. While the
DRV871x-Q1 device can support up to 100kHz, system parameters may limit this to a lower value.

These system parameters include:

* The rise and fall times of the external MOSFETs.

» The MOSFET Qg and load on the charge pump.

*  The minimum and maximum duty cycle requirements (Ex. 10% to 90%)

9.2.2.2 Current Shunt Amplifier Configuration

The DRV871x-Q1 differential shunt amplifier gain and shunt resistor value are selected based on the dynamic
current range, reference voltage supply, shunt resistor power rating, and operating temperature range. In
bidirectional operation of the shunt amplifier, the dynamic range at the output is approximately calculated as
shown in = 11. The output of the amplifier can swing from the midpoint reference (Vargr / 2) to either 0.25 V or
Varer - 0.25V depending on the polarity of the input voltage to the amplifier.

Vso Bi = (Varer - 0.25 V) - (Varer / 2) (11)

If only unidirectional current sensing is required, the amplifier reference can be modified to expand the dynamic
range at the output. The is modified through the CSA_DIV SPI register setting. In this mode, the dynamic range
at the output is approximately calculated as shown in = 12.

Vso_uni = (Varer - 0.25 V) - (Varer / 8) (12)

Based on Vpgrer = 3.3 V, the dynamic out range in both bidirectional or unidirectional sensing can be calculated
as shown below:

VSO_BI =(3.3V-025V)-(33V/2)=14V (13)
VSO_UNI =(3.3V-025V)-(3.3V/8)=26375V (14)
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The external shunt resistor value and shunt amplifier gain setting are selected based on the available dynamic
output range, the shunt resistor power rating, and maximum motor current that needs to be measured. This
exact values for the shunt resistance and amplifier gain are determine by both = 15 and = 16.

RsHUNT < PsHunT / Imax 2 (15)
Av < Vso / (Imax X RsHunT) (16)

Based on Vgo = 1.4V, Iyax = 25 A and Psyunt = 3 W, the values for shunt resistance and amplifier gain can be
calculated as shown below:

RSHUNT< 3W/252A=48 mQ (17)
Ay<1.4V/(25Ax4.8mQ)=11.67 VIV (18)
Based on the results, a shunt resistance of 4 mQ and an amplifier gain of 10 V/V can be selected.

9.2.2.3 Power Dissipation

In high ambient operating environments, it may be important to estimate the internal self heating of the driver. To
determine the temperature of the device, first the internal power dissipation must be calculate. After this an
estimate can be made with the device package thermal properties.

The internal power dissipation has four primary components.

» High-Side Driver Power Dissipation (Pys)

* Low-Side Driver Power Dissipation (P.s)

« PVDD Battery Supply Power Dissipation (Ppypp)

« DVDD/AREF Logic/Reference Supply Power Dissipation (Pycc)

The values for Pyg and P g can be approximated by referencing the earlier equation for charge pump load
current as shown below. In a typical switch scenario, 4 high-side and 4 low-side MOSFET are switching.

lusis (A) = Qg (C) x fpwim (Hz) x # of switching FETs (19)

Using the input design parameters as an example, we can calculate the current load from the high-side and low-
side drivers.

lys = 30 nC x 20 kHz x 4 = 2.4 mA (20)

ILs =30 nC x 20 kHz x 4 = 2.4 mA 1)

From this, the power dissipation can be calculated from the equations below for the driver power dissipation. The
high-side and low-side includes a doubling factor to account for the losses in the charge pump supplying the
drivers.

Phs (W) = lys (A) x Vpypp x 2 (22)
PLs (W) = ILs (A) X Vpypp X 2 (23)

Using the input design parameters as an example, we can calculate the power dissipation from the high-side
and low-side drivers.

Phs (W) =0.0576 W=24 mAx 12V x 2 (24)

PLs (W)=0.0576 W=2.4mAx 12V x 2 (25)

The values for Ppypp and Pycc can be approximated by referencing =\ 26 and = 27:

Ppvop (W) = Ipypp (A) X Veypp (26)
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Pvce (W) = (Iovop (A) X Vovop) + (Iarer (A) X VAReF)

(27)
Using the input design parameters as an example, we can calculate the power dissipation for the power
supplies.

Ppvop (W) = 0.162 W = 13.5 mA x 12 V

(28)
Pycc (W)= 0.033W = (8 mAx3.3V)+(2mAx3.3V)

(29)
Finally, use = 30 to estimate device junction temperature.

TouncTion (°C) = Tamsient (°C) + (Reua (°C/W) X Pror(W)) (30)
Using the previously calculated power dissipation values and the device thermal parameter from the Thermal
Information table can estimate the device internal temperature:

Tyunction (°C) = 112.9 °C = 105 °C + (25.6 °C/W x 0.3102 W)

(31)
9.2.3 Application Curves
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EJ 9-3. Driver Operation During Motor Startup

EJ 9-4. Driver PWM Operation During Warm Crank Pulse
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EJ 9-5. Driver PWM Operation During Cold Crank Pulse
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9-6. Power Off Braking Low-Side Driver Response
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9-7. Power Off Braking Disabled

9.3 Initialization

This section provides some guidance for getting started with the DRV871x-Q1 for typical system operation.

* By default, the device is in a low-powered sleep mode with the nSLEEP pin low. In this mode, all drivers are
disabled and no device communication is possible. The nSLEEP pin should be driven high, to enter its
standby state.

* In the standby state, H/W interface device variants will immediately enter the active state allowing for driver
operation (device settings will be derived from the pin configurations), but SPI interface device variants will
power up with the drivers still disabled.

* On SPI variants, the drivers are enabled through the EN_DRYV register bit. But before enabling drivers, it is
recommended to configure the output drivers, sense amplifiers, setup protection circuits, and run offline
diagnostics.

* The half-bridge driver PWM configurations are set through the BRG_CTRL1,2 and PWM_CTRLA1,2 register
and will be dependent on the output load configuration. Additionally the driver gate current level and gate
driver configurations can be set through the IDRV_CTRLx and DRV_CTRLx registers.

» The sense amplifiers are configured through the CSA_CTRL1, 2, and 3 registers.

» The various protection functions can be configured through the VDS_CTRLx and UVOV_CTRL registers.

» Lastly, before enabling the drivers, offline diagnostics can be performed for open load and short circuit
through the EN_OLSC and the OLSC_CTRL1,2 registers.
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10 Power Supply Recommendations

10.1 Bulk Capacitance Sizing

Having appropriate local bulk capacitance is an important factor in motor drive system design. Having more bulk
capacitance is generally beneficial, while the disadvantages are increased cost and physical size. The amount of
local capacitance depends on a variety of factors including:

* The highest current required by the motor system

* The power supply's type, capacitance, and ability to source current

» The amount of parasitic inductance between the power supply and motor system

* The acceptable supply voltage ripple

» Type of motor (brushed DC, brushless DC, stepper)

* The motor startup and braking methods

The inductance between the power supply and motor drive system will limit the rate current can change from the
power supply. If the local bulk capacitance is too small, the system will respond to excessive current demands or
dumps from the motor with a change in voltage. When adequate bulk capacitance is used, the motor voltage
remains stable and high current can be quickly supplied.

The data sheet provides a recommended minimum value, but system level testing is required to determine the
appropriate sized bulk capacitor.

Parasitic Wire
Inductance

Power Supply ¢ Motor Drive System

T

Motor Driver

|
v
(0]
p4
O

Local IC Bypass
V% Bulk Capacitor Capacitor
— - — — J - e T e e e — =
EJ 10-1. Motor Drive Supply Parasitics Example
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11 Layout

11.1 Layout Guidelines

Bypass the PVDD pin to the GND pin using a low-ESR ceramic bypass capacitor with a recommended value of
0.1 uF. Place this capacitor as close to the PVDD pin as possible with a thick trace or ground plane connected to
the GND pin. Additionally, bypass the PVDD pin using a bulk capacitor rated for PVDD. This component can be
electrolytic. This capacitance must be at least 10 yF. It is acceptable if this capacitance is shared with the bulk
capacitance for the external power MOSFETSs.

Additional bulk capacitance is required to bypass the high current path on the external MOSFETs. This bulk
capacitance should be placed such that it minimizes the length of any high current paths through the external
MOSFETs. The connecting metal traces should be as wide as possible, with numerous vias connecting PCB
layers. These practices minimize inductance and allow the bulk capacitor to deliver high current.

Place a low-ESR ceramic capacitor between the CPL1 / CPH1 and CPL2 / CP2H pins. The CP1 capacitor
should be 0.1 pF, rated for PVDD, and be of type X5R or X7R. The CP2 capacitor should be 0.1 pF, rated for
PVDD + 16 V, and be of type X5R or X7R. Additionally, place a low-ESR ceramic capacitor between the VCP
and PVDD pins. This capacitor should be 1 yF, rated for 16 V, and be of type X5R or X7R.

Bypass the DVDD pin to the DGND pin with a 1.0 pF low-ESR ceramic capacitor rated for 6.3 V and of type X5R
or X7R. Place this capacitor as close to the pin as possible and minimize the path from the capacitor to the
DGND pin. Bypass the AREF pin to the AGND pin with a 0.1 yF low-ESR ceramic capacitor rated for 6.3 V and
of type X5R or X7R. Place this capacitor as close to the pin as possible and minimize the path from the capacitor
to the AGND pin. If local bypass capacitors are already present on these power supplies in close proximity of the
device to minimize noise, these additional components for DVDD and/or AREF are not required.

The DRAIN pin can be shorted directly to the PVDD pin. However, if a significant distance is between the device
and the external MOSFETSs, use a dedicated trace to connect to the common point of the drains of the high-side
external MOSFETs. Ensure the PGNDx pins have a low impedance path to the sources of the low-side external
MOSFETs and to the PCB GND plane.. pins directly to the GND plane. These recommendations allow for more
accurate VDS sensing of the external MOSFETSs for overcurrent detection.

Minimize the loop length for the high-side and low-side gate drivers. The high-side loop is from the GHx pin of
the device to the high-side power MOSFET gate, then follows the high-side MOSFET source back to the SHx
pin. The low-side loop is from the GLx pin of the device to the low-side power MOSFET gate, then follows the
low-side MOSFET source back to the PGNDx pin.
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11.2 Layout Example
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12 Device Documentation and Support
12.1 Documentation Support
12.1.1 Related Documents

For related documentation see the following:

» Texas Instruments, Understanding Smart Gate Drive application report

» Texas Instruments, Calculating Motor Driver Power Dissipation application report

» Texas Instruments, PowerPAD™ Made Easy application report

» Texas Instruments, PowerPAD™ Thermally Enhanced Package application report

» Texas Instruments, Best Practices for Board Layout of Motor Drivers application report

12.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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12.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
TRTOMEEIL, TNENOAEIZRBLET,
12.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

12.6 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples

ge lyp g g p p p g p

@ Drawing Qty @ Ball material ® (415)

(6)

DRV8714HQPHPRQ1 ACTIVE HTQFP PHP 48 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 8714H
DRV8714HQRHARQ1 ACTIVE VQFN RHA 40 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 DRV8714H
DRV8714SQPHPRQ1 ACTIVE HTQFP PHP 48 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 8714S
DRV8714SQRHARQ1 ACTIVE VQFN RHA 40 2500 RoHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 DRV8714S
DRV8714SQRVJRQ1 ACTIVE VQFN RVJ 56 2000 RoHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 DRV8714S
DRV8718SQRVJRQ1 ACTIVE VQFN RVJ 56 2000 RoHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 DRV8718S

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.
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Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Feb-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8714HQPHPRQ1 | HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
DRV8714HQRHARQ1 VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
DRV8714SQPHPRQ1 | HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
DRV8714SQRHARQ1 VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
DRV8714SQRVJRQ1 VQFN RVJ 56 2000 330.0 16.4 8.3 8.3 11 12.0 | 16.0 Q2
DRV8718SQRVJIRQ1 VQFN RVJ 56 2000 330.0 16.4 8.3 8.3 11 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION
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www.ti.com 23-Feb-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

DRV8714HQPHPRQL1 HTQFP PHP 48 1000 336.6 336.6 318
DRV8714HQRHARQ1 VQFN RHA 40 2500 367.0 367.0 35.0
DRV8714SQPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
DRV8714SQRHARQL1 VQFN RHA 40 2500 367.0 367.0 35.0
DRV8714SQRVJRQ1 VQFN RVJ 56 2000 367.0 367.0 35.0
DRV8718SQRVJRQ1 VQFN RVJ 56 2000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
PHP 48 TQFP - 1.2 mm max height

7 x 7, 0.5 mm pitch QUAD FLATPACK

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

PHPOO048E PowerPAD™ HTQFP - 1.2 mm max height
]
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DETAIL A
TYPICAL
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NOTES:

[E=N

per ASME Y14.5M.

exceed 0.15 mm per side.
. Reference JEDEC registration MS-026.
. Feature may not be present.

[S21 =N w N

. This drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

PowerPAD is a trademark of Texas Instruments.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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EXAMPLE BOARD LAYOUT

PHPOO048E PowerPAD™ HTQFP - 1.2 mm max height
([de.5)
NOTE 10
(3.62)
SYMM
48 (L 37

SOLDER MASK
DEFINED PAD

|
48X (1.6) i A —~
O LI ooy
|
|
|
|

(8.5)

(R0.05) TYP —/

@0.2) TYP
VIA

METAL COVERED
BY SOLDER MASK

13 L——L (1.1 TYP)

SEE DETAILS |
(8:5)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X
0.05 MAX ar 0.05 MIN ﬁ

ALL AROUND ALL AROUND _ — f

METAL SOLDER MASK

/ OPENING

|

|

EXPOSED METAL |

\\' |

|

EXPOSED METAL |
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DEFINED

SOLDER MASK DETAILS
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I
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I
I
|
|
|
I
|
I
|
I
|
|
=

SOLDER MASK
DEFINED
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. See technical brief, Powerpad thermally enhanced package,
Texas Instruments Literature No. SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN

PHPOO048E PowerPAD™ HTQFP - 1.2 mm max height
(3.62)
BASED ON
0.125 THICK STENCIL
SYMM SEE TABLE FOR
DIFFERENT OPENINGS
48 37 FOR OTHER STENCIL

‘ THICKNESSES
48X (1.6) ﬁ ‘ T
ji *************** e o ity .

METAL COVERED
BY SOLDER MASK

e b e e o i:‘:]%
f% 1 —
48X (0.3) | ‘ |
e e O/ T — —
%; \ i:] (8.5)
¢t ——=1-— - — - ===
T ES
oo \ ; i
1% oo le d 0 s
T : i ——
B e G ===t
(R0.05) TYP | e A
I

13 24

F;;A
®
&
B

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 4.05 X 4.05
0.125 3.62 x 3.62 (SHOWN)
0.150 3.30 x 3.30
0.175 3.06 x 3.06

4226616 /A 02/2021

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225870/A
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PACKAGE OUTLINE

RHA0040L VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RHA0040L VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD
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NOTES: (continued)

4.
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If an

This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

y vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RHA0040L VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

i (5.8) i
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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SCALE: 12X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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RVJOOS56A

PACKAGE OUTLINE

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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