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TPS7BG69-Q1
Al -OMN Bias
Wagipply "y 3.3V
(LDO)
[;;?:?nﬁggt [M25148-Q1 |SV@Z12A [ x2 of TPS62676-Q1 | OBV @ ISR (e
LM74910-Q1 P! (1-PH; 440kHz) (2-PH; 2.25MHz/PH) —
1.0V @ 3A
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G 15V@ 1.1A
LP87694-Q1 —@ VCCAUX
x4 Bucks 0.88V @ 0.7A P
(integrated > Wiy el
Sequencer &
Vsupervisor) 1.2V @ 1.3A P
(e e T
TPS746-Q1 1.5V @ 0.05A GTAVCCAUX
MGTYAVCCAUX"

NOTE: All or portions of these blocks
may be used for the VE2202, as well

as other Versal Al Edge platforms.

(LDO)

Discrete

Voltage
Supervisor

fi |

TPS389006-Q1 ————

(**optional)

*Only a part of VEK1752 platform.

**Discrete voltage supervision option available as an alternative to that integrated in the PMIC: see schematic for details
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Input Voltage = 9Vin to 18Vin Continuous
(6Vin Crank; 42Vin Load Dump)
~11A Max. (at Vin Min.)

Front-End Protection

==

ratings, or other over-designed characteristics. This is due to a combination of

availability of components, price, and other such factors. If other appropriately
rated components are available and desired, then use those.

-Connect FB to VDDA via a 24.9k resistor for R41, for 5Vout regulation using resistor dividers internal to the IC.

12.5A OCP
TP P2
+12Vin_Main Q1L Q2 12Vs
+12Vin_Main NVMFS5C612NWFT1G R1 NVMFS5C612NWFT1G
T1 60V 0.002
° FEP_Rsns A FEP_Rsns B 5 r-| ]
T 7T 14IezT J12vs
+12Vin_Main _L _L _L FEP_SW _L c1
D1 c2 c3 ca - cs - +1_3600uF
MHL TPSMD33CA 1uF 1uF 100nF 1F T35V
33V 100v 100V 100V R2 100V l
= = = 88.7k =
| GND GND GND U1l GND 3 Ra
L o . 11 DGATE Vs 22 " RS R6 R7
S UVLO Rising = ~ 5.9Vin . .|, C [2s 100k 3499 - . 015 015 0.15
P ; % | |50V
UVLO Falling =~ 5.4Vin cs RO FEP_UVLO 4 100nF ] 100
TP3 001UF $10.0k e 50V _L
GND J_ UVLO/OVLO Rising thresholds = 0.6V Nom. sov FEPSW 3 | gy cap 2 s c10 oo
= UVLO/OVLO Falling thresholds = 0.55V Nom. A 521401( T FEP ISCP ” 470F
GND oo i toov ~5A of inrush current (programmed using C10)
el —_ H GND GND FEP_CS: 0.01uF
OVLO Rising =~ 20.0Vin 4y, FEP OVLO s | o P s sov
OVLO Falling =~ 18.4Vin 1 voare |14 _FEP HoATE &ND
géll s lrio - The voltage on the "FEP_MON" testpoint reflects a scaled-down signal
Sov 2100k i NG our = corresponding to the measured current across the current sense resistor,
" [T P— steep ov 18 | Rsns_ A R1. With RSET = 49.90hm (R4), RIMON = 10kohm (R17), and Rsns of
FEP Front End Protection | & Eep Faun Tpa 1PErss 2mOhms (R1), the voltage at the IMON pin will be about 0.36V/A.
= = G | — OFep_Fault
3p3V: FEP Sleep! GND GND PS5 R14
4 N o = FEP_Sleep! 7 e IMON FEP_IMON 0 v
2 D
System Enable 1 System Enable 6] ¢ LM
N m VIMON = (0.9*VSNS*RIMON)/(RSET)
" w i RLIM = (12*RSET)/(RSNS*ILIM
Pull up the "System Enable" line HIGH, by 100 L4810 Q1 100k ( n )
shorting jumper J4, to enable the entire system. @ Q01uF o
AL SH2 Gt 1 +12Vin_Main}
= = PMEG6010CEH, 115
GND N 60V
D14
10nF on TMR gives 100us blanking t i
TMR cap can be left floating (i.e. DNP) as default gy RS 3.3V Bias Su pply (AlwayS O N)
Install R18 if latch-OFF is desired during fault condition. K Rio v
5Vs_PMIC 200 U2
PMEG6010CEH,115 T
6ov 11 vin vour (2 {3p3vs
dLes Jan | Jeo |
5 4.7uF 4.7uF C15 C16 R20
PDZVTFTR36B 50V 50V 0.1uF 4.7uF C17 750
36V 50V en | B 10v 0.1uF
L L L oD |4 50V
N GND GND |
= TPS7B6933QDCYRQL = = = (06
GND GND GND GND XGreen
NOTE: 3.3V Always ON Bias Supply LDO does not necessarily - 3p3vs
- need to be used for the system. Its purpose in this design is to
1 2VI n to 5VO ut P re - R e u I atO r provide an on-board 3.3V bias, which is mainly used to enable 3.3V Bias .
signals HIGH and as a bias supply for indicator LEDs. . oD
Supply Indicator
12V -
12vs s Irms Cin Max. = 6.1A
D7 " ° ° ° ° °
oo N/ Lo lon Jem Jow [ lem | :
=l cis *1 cio c21 c22 c23 c24 c2s c26 Alternative FETs:
go orocERS pva vl X W T T Taw o T e IAUC120N04S6L012; 1.7mOhm and 32nC @ 5Vgs
J_ IAUC100N04S6L020ATMAL; 2.7mOhm and 18nC @ 5Vgs
— — — — — — — — — DMT4004LPS-13; 4mOhm and 40nC @ 5Vgs
Pre_Reg VIN GND GND GND GND GND GND GND GND GND
lffgnF 5Vout @ 12A Max.
5V Pre-Regulator UVLO: S0V o8 I I
UVLO Rising/Enable = 6.5Vin L u3 O uF R22 . =} 1AUC100N04S6L025ATMAL
UVLO Falling/Disable = 5.2Vin o 2]y ceoor [} B F’”—H SELT PreRegh—S——
0 - XAL1010-152MEB i g i
12Vs VCC PreRed 9 | o Ho |13 HO PreReg o T. " s an afternative llim threshold = 54...60...66mV/ Irms Cout Max. = 1.9A
Fsw = 440kH
VDDA PreRea 8 | 000 sw |14 SW PreReg sw z b O o {5v_PreReg
i @ L, ofutomm o ! | Le Lol lon lon Jee
10\;I gul\ll-ll: ISNS+ 22 : 4 h”I" TJ{‘,ClODNOASGLDZSATMAl 163 16\“/ 165/ 165 16\“/ 16:'/
FEP_Faultl—Sm——e 1 Pre_Reg_Pgood —2— PG vour |21 tvout preses sws SV_PreReg LO_PreRegl— 1 1L 1 1 1L 1
GND AGRID1 16 VCCX PreReg R28 GND GND GND GND GND GND
o Pre Reg Enable 10| o veex 700 _L | Shs+ R30
Fre Reg EN VDDA_PreReg oreren Fel R HARL c3s oo = 499 22uF 16V MLCC is 19UF each @ 5Vbias
g_FBF——" 8 0.1uF GND C39 @
23.7k PEM/SYNC 18 1 50V 0.01uF TP8 P
D8 3p3Vs PFIW/SYNC NG T R33 50V 5V Pre Reg
NGreen COMP PreReg s | (yrcoum bE 0k = = NTL R35
5V Pre-Reg _L GND GND = vout PreReg L — 49.9
c40 CNFEG 3 | (oo AoND 2 GND = _SNSF oo
Q7 R36 AGND1 10
NX3020NAKW,115 10.0k TP9 50V BT 0 O—
30V Ext Sync CIk ca1 e |28 Pre_Reg_Bode
1 ] 10pF TP11 R37
$ {Pre_Reg_Pgood Ra8 507 GND 52.3k
o2 10.0k | NetTie VDDA_PreReg
PreReg_Pgood =N= Aot G?ND PreReg_FBl—.-
— — FB_Vref = 0.8V
N AGRD1 AGND1  AGND1 AGND1  GND R42
If internal FB divider resistors are desired to be used, instead of the external resistors, uninstall R35, R37, and R42, 10.0k
and follow the following instructions:
5V Pre-Regulator ¢ Ao @1
Pgood Indicator i X X -Connect FB to VDDA via a 0 ohm resistor for R41, for 3.3Vout regulation using resistor dividers internal to the IC. ~
NOTE: There may be components in the design that may have higher voltage A1
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1 ‘ 2 ‘ 3 ‘ 4 5 ‘ 6
-To test the pre-regulator circuit independently, install J6 and J8 jumpers, and remove J7 and J9 jumpers. - - - - Vcore
-To bypass the on-board pre-regulator and use an outside power supply, remove J6 and J8 jumpers, and install J7, J9, and J11 jumpers. C43, 0V70 (Digital); VCCINT, VCC_PMC, VCC_PSFP,
by hi board I d id I d J8 j di I d j igital
R48 (and R49, if needed) are used to dampen the input from high input impedance usually caused by long leads connecting to an external power . VCC_PSLP, VCC_CPM5* VCC_RAM, VCC_GT,
supply. These are not necessarily needed in the final solution, depending on the system setup. s 1. Alternatives for Rsns: VCC_SOC, VCC_IO
[Use T3 and T4 (or MH3 and MH4 Metric 4 mounting holes) as the main terminals for supplying/loading for both cases.] jsns_PH1 PS0612FKL0O70R001L
PS0612FKF070R001L 0.8V/0.88V @ 39A
For normal, full-system operation, install J6, J7, J8 and J9, and remove J11, in order to allow the on-board pre-regulator output to supply the DC Spec. = +1%
remaining rails. 2. Current sense filter values selected using 1.15mm as length/width of Rsns AC Spec. = +17mV
% - gap and estimate of 5nH/cm for parasitic inductance of a length of wire Load Step = 33%
= (amounting here to about 0.6nH). Seq. #2
TP14
5102 5 5102 3. Current sense resistors R46 and R are only needed for testing current OV, sonse
38 T 39 sharing during design evaluation. In a production run, R46 and R59 can be 10 N
5V_PreReg} R4 removed and directly connect the inductors to the output capacitors. Also, NT3 R4S Core Voltage J10 is a shielded connector A
e . b _ng J5, J12, R43, R44, R55, R56, C42, and C68 can be removed. { —reolesense L for measuring output voltage
g 470uF ua Phase 1 Net-Tie 49.9
£ va 2 R46 "’
N . TP16
2 f _L _L rL MY o 21 R sczeRsoER 200 J_ _L T T _L -L {Veore GOSNS1
Ca4 C45 C46 56nH C50 C53 C56 C57 —_
5V R48 10uF == 2.2F== 0.47uF N b i " 47uF 470F 0.47uF ==0.47uF Default Vcore =0.8V <~
0.15 TlOV va va Te‘zv Ts,av TlO\/ va Goshs1
P vosns [A—YOSNS1 i) {Veore_sense 4 i
1 0 =
T J=— = Gosns (24 {GosNs1 J=—
GV:ID MODE/SYNC GI:ID
o FSEL short to VIN = 2.5MHz swweout comp [-23COMP _CORE
FSEL 47kOhm to VIN = 3MHz FSEL
[ ] U FSEL 6.2kOhm to GND = 1.5MHz PG |F2——Pgood_Vcore cs8
MH4 — FSEL short to GND = 2.25MHz VSEL T sane >< J’_><
o - 4 SW: Isns1 SW. Isns1
nl—- GND VSEL short to VIN = 0.875V (12C Address = 0x46) scL AGND R v L
VSEL 47kOhm to VIN = 0.58V (12C Address = 0x47) SDA GND R54 50\p/
T4 VSEL 6.2kOhm to GND = 0.8V (12C Address = 044) GND 1.69k
| VSEL short to GND = 0.75V (I2C Address = 0x45) g:g
-GND Ep T4 Inductor Alternatives Veare Voore
L TPS62876QWRYURQL SW”_M_' f— T 'l'
GND - Net-Tie
Net-Tie J_csz _Lcss _LCSA J_cas J_ceo _Lcel _Lcez J_csa
SVs = v J12 0.1uF 0.1uF 0.1uF 0.1uF 0.47uF 0.47uF 0.47uF 0.47uF
N AGND2 I PH2 16V 16V 16V 16V 1ov 1ov 1ov 1ov
12C interface communication with USB2ANY: ’y T T T T T T T T
VBUS is not required to b ted i
usaz;{iﬁ‘?ni?figi haos ;ﬁsg:ﬁ;leaav VBUS supply 1R01[(])i Default ADDRESS for 0.8V output is 0x44 J=_ J=_
o R109 GND GND
USB2ANY comunication interface connector Veore_EN} o o ) _EN_IC
VBUS
Veore
B
R57k R53k 13 C66 c67 C69 Cc70
2,00k $2.001 1 2 1uF 1pF 1F 1pF
Lle o2 Phase 2
o i : . S B S
Sw2
scLt 4 :% J_ t T v sw 5 THSR2525CZERGENMGA 1 T fveor T T T T
F hd = cr7 | crs c79 cso | cs1 | cs2 15 zm gw 11 56nH cs3 c86 c89 c90
SDA! 12C/PMBUS GND ==ig\L;F==502\|/1l==253\3uF ==igUF==iOZ\>JI==204\ZuF 16 VIN SwW 12 ==g7al<lF ==g7;v: ==[1)_04V7UF ==204\ZUF J_
N vosns L I\ it Gﬁ)
Veore_EN_ICH——25 EN 4
_ GOSNS _
oD sYNCI—28={ mopE/syNe GND Veore Veore
R61 5vs R60 SYNC2 17 ) oone our AGND3 T
750 sk o - comp 234T—|COMP,CORE
= ESES cr cr2 c73 7.
4| yem pe [2—{Pgood _veore 10:F 10uF ——22uF ==22:F L
b9 B sw2|—><—||snsz sw2|—><—||snsz Vv v ov v
NGreen 9] SC AGND = =
Vcore SDA Py L
oo o i GND
= Inductor Alternatives =
Pgood_Vcore! SiaozoNAKWvus 1 TPS62876QWRYURQ1 NetTie . I 1 i I et GND
o oD GND AGRD3
TP18 Veore
Vcore Pgood L
S
C75 C76 C85 Cc88
==100uF ==100puF ==100pF ==100pF
On-Board Load Stepper Operation Guide: A B B
L Cc
1. In order to perform a load transient test using the oo
on-board load stepper, enable the circuit by shunting
jumper J14. The timing for this is acheived using a
555 timer IC is configured in astable operation mode.
The load step pulse lasts approximately 0.5ms and svs i .
will repeat approximately every 1 second. ne On-Board Core Rail Output Load Transient Stepper
al? DRV_VCC T5
2. If an external load step pulse signal is desired to estep Supply 1 b10 Ring Stew Contrl : @
be used, shunt the J14 jumper, to power the circuit, Toone Soonr Veore
and connect the external pulse signal to the "TP19" o v T00c = = PHEGS010CE 115 .
t . . = = s 15 SH-13 S MHS5 ]
testpoint, referenced to GND on "TP20". Make sure S o GiD o] vee N , %2k Bosesscase &b 16556058
to NOT run the load step pulse longer than the peak o R69 Res _ orvsg s, our bz 1 =t o 0.8V Default Vout
and average power ratings of the load resistors and en sz = 100k o e e |2 T S R0 9 DI
the SOA of the installed FETs. If driving 120A of o| toadseprer Sveo  reser ot . il e oo Ls a2 0 0%
load step current try not to exceed 1ms pulse time. r73 oisc oo L2 e 10 ETTZVIROPE 7 Feting Siew Conto
Do NOT allow the HIGH level voltage exceed 5V. ~ s I anoNaS B Puse o o BN ceotocests oo o
See LM5112 datasheet for rising/falling thresholds of Sof THRES  CONT <’5—_|_ EPNZSO—_L oo
the "IN" pin (i.e. Pin 4). Lgus L2l e _J cio — =
100nF
o TLC555CD sV oND sc:tn(?fet;tr I!giiri]!:\ Itso these
3. The two potentiometers, R65 and R72, are used = = = = lons core '
- . N May also use LMC555CM/NOPB 3 glp GND NT7 R74 i S
to control the rising and falling load step current slew e J_ T5 and T6 GASI R
rates, respectively. Install/short J15 jumper to 60mOhm load/sense resistor provides about 33% Load Step (~ 13.2A) with Vout set t0 0.8V --> | ni, e w G s
achieve fastest possible rise and fall slew rates. *NOTES: With R104 (0.06 Ohm) installed, the scale for current sensing will be 60mV/A. --> 008 e T"“’" metric 4 (i.e. M4)
This will be limited by the parasitic inductance of the ' {%‘e mounting holes.
copper traces and polygons of the board. 1. The load step currents mentioned also take into account the Rds_ON resistance of the two, paralleled load step FETs, which have about 1.25mOhms each. 1 vl
GND
2. Current sense resistor PCB footprint accommodations have been made for the following sizes (Imperial units), as well as some other sizes in between: 1206 WIDE,
2512 WIDE, 2827 WIDE, 4320 WIDE, 5929 WIDE Orderabie: Changewe i varian [ DESigred or [Vod. Date. 121672073
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1 2 3 ‘ 4 5 6
svs PMIC_Voutl
Multiple Peripheral Rails e
PMIC > Voutl 1.0V @ 3A
NT9 R76
- N9, PMIC Voutl sense 1 DC Spec. = +1%
NerTi 499
102 e B R77 Net-Tie m AC Spec. = +5%
us = - 0 Load Step = 100%
LP876945C6ROKRQL Fsw=4.4MHz L0 Seqp# 1
e PMC o 12 1 puin_e1 sw_py [HL—SWEL TFM322512ALMARZ2ZMTAA — — — — e vouL olfnzl(lz _Voutl = -
cia1 | c122 | c1e3 | ciea c125 c126 c127 c128 220nH c129 cmo c133 [SEN =FCls6 [ Ci37 - Cl38 - Cl39 GlD PMIC Vout2
10pF == 10pF == 104F == 104F 01UF ==0.1UF ==0.1uF 0.1uF =-cial 10pF == 47UF = 47UF == 47UF 100F 100F 100F 10pF P22 S
TlOV va TlOV va T16V T16V TlBV TlGV F R B2 U f— va Te .3V Ta 3V Ts av av av av ry Ocnp VCCAUX, VCCAUX_PMC, VCCAUX_SMON
16V H - a9 1V5 (Digital)
= 28 1 = PMIC_Vout2
GND PVIN_B3 = B B2 >4 GND ,'Lm PMIC Vout2_sense R79 1 15V @ L.1A
= B N _B2f—= = 290 DC Spec. = £1%
GND Ci4 Fsw=44MHz W ___ GND NetTie - — 420
ToF PVIN_B4 15 SW B2 —— m AC Spec. = 2%
5Vs_PMIC 16V sw_s2 TFM322512ALMARZZMTAA — — — 1T — MIC Voud, o TP23 Load Step =100%
= 13 | beno 220nH c142 c143 c145 c144) =T Cla9 1 Cls0 - Clsl —T-CIs2 g gy R8O PMIC_Vout2 Seq. #3
GND 10pF == 47UF = 47UF == 47UF 100F 10pF 100F 10pF FB- 2 =
6 v | 63v | 63V | 63V av av av g GND
cis3 | cis4 | c1s5 | cis6 18 | yeca FeB2 FB_B2 T T T T PMIC_Vout3
T T T I = S s Gravce
w0 I RE1 N1 pwic vouss sense RE2 1 o 0V88 (Analog)
AGND1 Fsw = 2.2MHz L12 FB_B3 g,
0 Net-Tie 499 . 0.88V @ 0.7A
= PMIC_VOUT_LDO 27 _Sw B3 ~ : '
= 3p3Vs GND 20 | your oo Sw_B3 TFM322512ALMARATVTAA ' Pumic vout P24 1 DC Spec. = +2%
GND 322 158 B 470nH 0159 C162 C160 r=d—=c—=cis——ciss PMIC_Vout3 AC Spec. = 10mVpp
ol 2.2uF C169 == 47uF == 47uF == 47uF 104 10w 104 10 Load Step = 70%
2 63V 21 23 100F Te 3v 6.3V Ts av P25 = =
:1—|nSIeEpIWKUP1 # é(;lr\g)lZ FB_B3 =—]FB_B3 va 1 1 . —L—OGND GND Seq. # 4
SHJ5 = ! Bar
nSTeep/WKUPL GND LDO | GRIO2 - = = 124
Buck4_Activate GP103 O
= - 6 G [y = GRD PMIC_Vout
oo Pre_Reg_Pgood| GPI04 22 oo NTI2  oyic vouts R84 N - PMIC_Vout4
nSleep/WKUPL, 1 GPIOS 30 outd_sense, £ GTAVTT, MGTYAVTT
nERR_MCU|—28p{ GPIOG 3 g Fsw=44MHz 143 NetTie 499 1V2 (Analog)
Veore 25,1 Shor E‘ 8 ow Ba |31_SW B4 ~ pyic voug  oTP2s 1 12V @ 1.3A
, Vron St —25 oo e £ 4 o A TPM322512ALMARZZMTAA * * * — T — 1t —1r— oo PMIC_Vout4 bC's %
3Vs o2 oo 2 8 8 2 el e 220nH c170 | cinn | cire | c17? ci77 178 T179 T80 L oy pec. = +2%
125 - - = == 10UF==47UF == 47UF == 47uF 100F 100F 100F 10pF FB- ry AC Spec. = 10mVpp
. ]  a— v | 63v | 63v | 6av a a av ry = Load Step = 70%
.—z—lnERR MCU o | J | GND oad Step = 70%
T PMIC VIO 33V 186 15V PMIC Seq. #6
SHI6 105 e =
RERR_MCU SDA SCL c181 cx GND
= ==047uF 104F RE7
GND 10V 6.3V 2,00k
P27 = = 126
ar 3p3Vs 1o 3p3Vs nINT_PMIC N GND o0 NS oo 8o LDO_Vout L[DO_Vout
5 5 630k {1} Sense GTAVCCAUX or MGTYAVCCAUX
o o uto o NetTie 499 1V5 (Analog)
@————————{Vmon_Select @-—————{Bucks_Activate . . TL431A0DBZRO1 N g
- - Default Device Address is 0x48 | Ros LD Vin . s 100 vout P28 1.5V @ 0.05A
SH8Vmon_Select SHI7_Bucka_Activate = = 5Vs_PMICE 5 _L I CUr _L 50 vout DC Spec. = 2%
= = GND  GND Al . =10mV]
GND GND c182 c183 = C Spec _0 0pp
12\;/ 302\}/,; GND LoadSStep#—570 %
eq.
el en oo 5 TP29 q
= GND
NOTES (PMIC): = e aols L
y n 0 ermal_Pac N
IGPIO1 = "Vcore_EN" = Output with internal pull-up; Enables/Disables Vcore regulator (TPS62876-Q1) R107 ST TEROWERRO GND
100 ENF———d Q Q —
GND Key

IGPI0O2 = "LDO_EN" = Output with internal pull-up; Enables/Disables LDO (TLV733P-Q1)

IGPIO3 = "Buck4_Activate" = Input with internal pull-down; Selects if LP87694-Q1 BUCK4 is enable in sequence or not

HIf LOW: LP87694-Q1 BUCKA4 is controlled by power-up/power down PMIC sequencer

HIf HIGH: LP87694-Q1 BUCK4 is not controlled by power-up/power down PMIC sequencer, and BUCK4 can be activated through 12C command
IGPI04 = "Pre_Reg_Pgood" = Input with internal pull-down; Connects to pre-regulator power good, which enables system sequence

IGPIO5 = "nSleep/WKUP1" = Input with internal pull-down; Connects to Xilinx Versl SoC GPO or Safety MCU GPO; Configured as module sleep/wake-up signal for entering

IGPIO6 = "nERR_MCU" = Input with internal pull-down; Connects to "ERROR_OUT" of Xilinx SoC
IGPIO7 ="Vcore_sense" = Voltage sense input configured as VMON1 UV/OV monitoring to monitor TPS62876-Q1 VOUT and measures the "Vcore" voltage
IGP108 = "LDO_Vout" = Voltage sense input configured as VMON2 UV/OV monitoring to monitor TLV733P-Q1 VOUTConnects to and measures the "LDO_Vout" voltage

IGPIO9 = "Vmon_Select" = Input; Configures VMON type select input for TPS62876-Q1 (Vcore) rail

HIf LOW: LP8769-Q1 VMONL1 is used (as mapped to LP8769-Q1 GPIO7)

Hf HIGH: External discrete VMON is used (this is needed only when differential voltage monitoring is required to achieve accurate remote sensing of the SoC core rail. This becomes
lespecially important for high current SoC Core rail applications)

rfor example, the "nIRQ" output of the discrete voltage supervisor can be connected to a GPIO of the PMIC that is programmed as one of the input sourece for "nRSTOUT" signal
generation

Fanother example of using the discrete voltage supervisor is to gang/tie together its open-drain "nIRQ" output with the "nRSTOUT" output of the PMIC

IGPI1010 = "nRSTOUT" = Open-drain output; Configured as "NRSTOUT" output that is connected to Xilinx Versal SoC reset input

Voltage Supervisor
(Alternative Method for Voltage Supervision) R91

o
8
S
s

—|

fvcore_sense

RO2 ,
c184 R103 u11 - - OSNS1
0.1uF P32 10.0k |PMIC.Vout,_sense
16V Vsup_EN 8 12 o
R95 VDD MON1 i1 R94 |
TP30 100k O—% veup ENs RSS2 5 |PMIC_Vout2_sense
= Vsup_niRQ EN 10 R96 ,
GND - V: IR — poN2 {PMIC_Vout3_sense
o sup_ nIRQ 12w mona 2 | ro7 O
B MON4 (— { _Voutd_sense
SLEEP MONS R98
MON6 |2 |LDO_sense
144 ADDR
SYNG |a—Vsup SYNC 1 1 1 1 1 1

C191

16 ciss cise cie7 ciss
Ro9 SO e SOk e |27 0.1uF 0.1uF 0.1uF 0.1uF Gk Gir 0.1uF
5.36k T 16V 16V 16V 16V 16V 16V 16V
oD - = = = = = =

TPS389006RTERQL GND GND GND GND GND GND N

nIRQ = Active-low open-drain interrupt output

Gl

z

D
3p3vs

Device Address is 0x30 (programmed via R99 value)

R101
10.0k

NOTES (Discrete Voltage Supervision): P33

Vsup_SYNC

1. Voltage supervision is currently set up to be performed by LP87694-Q1, which has integrated voltage
supervision capabilities. If a dedicated voltage supervisor is desired, the TPS389006-Q1 can be used. One
benefit of using the TPS389006-Q1 is that the core rail output voltage can potentially be monitored more precisely,
using differential voltage sensing, due to its dedicated GND sense on the MON1 channel (i.e. Pin 11).

2. Device 12C address is programmed via the R99 value. See TPS389006-Qldatasheet for details.

3. Please contact the voltage supervisors product line for precise device variant used for board testing.

Rx3
10.0k

Q :I|

NOTES (LDO) Ux9 was kludged into the PCB footprint and some alterations made
sleep/stand-by state and waking-up from sleep/stand-by to the board copper in order for the board to accept the TPS746- Ql LDO. The
original LDO the PCB was designed with has been replaced. Also, the "Pgood"
output of the new LDO has not been routed out, but can easily be done on final
design using a pullup resistor connected to an acceptable positive voltage rail.

Schematic Rail Name
Xilinx Rail Name
Output Voltage @ Current
Output Voltage DC Spec.
Output Voltage AC Spec.
Output Load Step
Sequence Stage Number

NOTES (Sequencing): Currently the

system rails, via the programmable GPIOs.
vouz If a dedicated, programmable sequencer is
-out desired, one option is the TPS38700-Q1.

3p3Vs

R102
10.0k

{nRSTOUT

High dl/dt Power Connectors LP87694-Q1 performs the sequencing for all
PMIC_Vout2 } § 2:73 =) ; |
6 ° o 5
PMIC_Voutt | 0 © |
PMIC_Voutd } i Zz o ; {PMIC_Vout4
6 o o 5
PMIC_Vout3 } O © { > Vout3
T Install J29 (along with J18, J20, J23) if
a single-output, 4-phase configuration
is desired for the PMIC. NxsozoNAnggé

NOTES (General):

o 1
o TP31

'System Pgood

1. All components that have an "-x" in their designator signify components that were not part
of the original design. These have been kludged onto the board, since the PCB does not have

the appropriate footprints to accommodate them.

2. J27 and J28 have been placed to be used with a load stepper board that can be found at
the following link: https://www.ti.com/tool/PMICLOADBOARDEVM. However, this tool is not

absolutely needed for evaluating the circuit.
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