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SupplyVoltage . ... +44V
Signal Input Terminals

Voltage() ...................... (V=) =0.5V to (V+) + 0.5V

Current®) ... ... +25mA
DGND .o +25mA
Output Short Circuit(3) .......................... Continuous
Operating Temperature ..................... -55°C to +125°C
Storage Temperature ....................... -55°C to +125°C
Junction Temperature. ............ ..o +150°C
ESD Rating

Human Body Model ................... ... ...... 2000V

Charged Device Model . .......................... 1000V
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PACKAGE PACKAGE

PRODUCT | PACKAGE-LEAD | DESIGNATOR | MARKING
QFN-20

XTR300 (5mm x 5mm) RGW XTR300

(1) JRFDINy =T B LURFERICBEAL T, ALBRED [/Xy 75—
FT a3 HBVETIV T TH A b weww.ticom #SBEVET,

LLLY 2, LLLY
I F SRR InFECE
PIN NAME | FUNCTION
Top View a QFN 1 M2 Mode Input
= =
1S L oS L B 2 M1 Mode Input
O w w w A0
—— s 3 VIN Noninverting Signal Input
I 1qal
o :29 :19) :18) :17) :16) 4 SET | Input for Gain Setting; Inverting Input
5 IMoN | Current Monitor Output
M2 |17 Exposed (15| v+ 6 IA Instrumentation Amplifier Signal Output
—— = ouT g
M1 [27) TD?:;:;Z' (4| Ne 7 IAIN- Instrumentation Amplifier Inverting Input
__ on P 8 AN+ | Instrumentation Amplifier Noninverting Input
Vi |3 _ (13| DRV . o . .
- Underside. - 9 RG1 Instrumentation Amplifier Gain Resistor
SET [4 2 c%ﬁztc?:d {(12] NC 10 RG2 | Instrumentation Amplifier Gain Resistor
won |5 ) to V-) a1 v 11 V- Negative Power Supply
12 NC No Internal Connection
7N\ 7\ N\ N 7N\
:e : : 7: :8 : : 9 : :10: 13 DRV Operational Amplifier Output
Pad 14 NC No Internal Connection
5 2 2 5 9
S < < 8 8 15 V+ Positive Power Supply
16 DGND | Ground for Digital I/O
17 EFcm | Error Flag for Common-Mode Over-Range,
Active Low
18 EFp Error Flag for Load Error, Active Low
19 EFoT | Error Flag for Over Temperature, Active Low
20 oD Output Disable, Disabled Low
Pad Pad Exposed thermal pad must be connected to V
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Boldface limits apply over the temperature range, Tp = —40°C to +85°C.
All specifications at Tp = +25°C, Vg =20V, R oaDp = 800Q, RseT = 2k, Rog = 2kQ, VRer= 4V, RgaIN = 10k, Input Signal Span 0V to 4V, and C¢ = 100pF,

unless otherwise noted.

XTR300
PARAMETER CONDITION MIN TYP MAX UNITS
OFFSET VOLTAGE
Offset Voltage, RTI Vos +0.4 +1.9 mV
vs Temperature dVog /dT +1.6 +6 uv/ec
vs Power Supply PSRR Vg = +5V to +22V 0.2 +10 uviv
INPUT VOLTAGE RANGE
Nominal Setup for £10V Output See Figure 2
Input Voltage For Linear Operation (V-) +3V (V+) -3V Vv
NOISE
Voltage Noise, f = 0.1Hz to 10Hz, RTI 3 uVep
Voltage Noise Density, f = 1kHz, RTI en 40 nVAHz
OUTPUT
Voltage Output Swing from Rail Iprv < 15mA (V=) +3V (V+)-3 Vv
Gain Nonlinearity +0.01 +0.1 %FS
vs Temperature +0.1 +1 ppm/°C
Gain Error Is +0.04 +0.1 %FS
vs Temperature +0.2 +1 ppm/°C
Output Impedance, dVpRry/dipry 7 m
Output Leakage Current While Output Disabled Pin OD = L(1) 30 nA
Short-Circuit Current Isc +15 +20 +24 mA
Capacitive Load Drive CLoAD Cc = 10nF, Rg = 15(2) 1 uF
Rejection of Voltage Difference between GND1 and GND2, RTO 130 dB
FREQUENCY RESPONSE
Bandwidth -3dB G=5 300 kHz
Slew Rate(2) SR 1 Vius
SR | Cc=10nF, CL = 1uF, Rgc = 15Q 0.015 Vius
Settling Time()(3), 0.1%, Small Signal VpRry = 1V 8 us
Overload Recovery Time 50% Overdrive 12 us
(1) AV =V BRICHIADAANA 7 XEROEETNE T,
2) 77V =2 a3 ERO [REMEFO NS A J] BieSRBEVET,
(3) 8uS+Fa v ELFEE, 7TUS— 3 L IERD (ABERBEL LV NI T 21 L) #SBEBEVNET,
Rimon
1kQ
Input Signal
Vin =0V to 4.0V GND3
o
DRV Transfer Function:
AN, R \Y Vin—V
Ros % Rser Ia + RG VOUT = ?G ( R L + INR REF)
<[ . 1 %HGA.N Ea SET 0s
RG,
Vper = 4.0V _T _
Oo—j 1A N-
Aoyt
Ho- ob EFom
Lo o | | Foge [
Lo—fM2 | _Efor
T T DGND|
\ AVanp =
GND1 GND2
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Boldface limits apply over the temperature range, Ty = —40°C to +85°C.

All specifications at Ta = +25°C, Vg = +20V, R oap = 8009, RseT = 2kQ, Ros = 2k, VReF = 4V, Input Signal Span 0 to 4V, and Cc = 100pF, unless otherwise
noted.

XTR300
PARAMETER CONDITION MIN TYP MAX UNITS
OFFSET VOLTAGE
Input Offset Voltage Vos Output Current < 1pA +0.4 +1.8 mV
vs Temperature dVos/dT 1.5 6 uv/ec
vs Power Supply PSRR Vg = +5V to +22V +0.2 +10 uv/v
INPUT VOLTAGE RANGE
Nominal Setup for £20V Output See Figure 3
Maximum Input Voltage For Linear Operation V)+3 (V+)-3 \
NOISE
Voltage Noise, f = 0.1Hz to 10Hz, RTI 3 uVep
Voltage Noise Density, f = 1kHz, RTI in 33 nVAHz
OUTPUT
Compliance Voltage Swing from Rail IpRv = t24mA (V-) +3 (V+)-3 \"
Output Conductance, (dipry/dVpRy) dVpRry = £15V, dIpry = +24mA 0.7 UA/N
Transconductance See Transfer Function
Gain Error IpRvV = t24mA +0.04 +0.12 %FS
vs Temperature Iprv = +24mA +3.6 +10 ppm/°C
Linearity Error Is IpRV = t24mA +0.01 +0.1 %FS
vs Temperature IpRv = £24mA 1.5 6 ppm/°C
Output Leakage Current While Output Disabled PinOD=L 0.6 nA
Short-Circuit Current Isc +24.5 +32 +38.5 mA
Capacitive Load Drive(1)(2) CLoAD 1 uF
FREQUENCY RESPONSE
Bandwidth —3dB 160 kHz
Slew Rate(?) SR 1.3 mA/us
Settling Time(2)(3), 0.1%, Small Signal IDRV = £2MA 8 us
Overload Recovery Time CLoaD = 0, 50% Overdrive 1 us

) 77Ur—2a B8RO [REUERO RS TJ] BitSRBEVET,
(2) REMEM TR, A—L— MIHNERERCHRS N, EROE(PRICEFIS—-T7I7IPULET,
(3) BuS+Fa v EXIEAH, 7TV — 3 LERD [ABERES LV M) 2T - 21 L] e¢SBEVET,

o)
—_T0

[ 1

Input Signal
Vi =0V to 4.0V
O

Transfer Function:

Vin Vin~ VRer
RG; IOUT=10(R_+—

(e]e]

ROS % RSET

Vigr = 4.0V

SET Ros

(e]e]

1A

IAO ut
oD EFcy C‘) lour

H O o)
Lo M1 Digital Error EF o
M2 Control Flags EF
H O oT o
\/GND1 I : DGND] — GND2
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{'f TEXAS
4 INSTRUMENTS



S ab— = o ~ °
BRI © # X7 7 (OPA)
Boldface limits apply over the temperature range, Tp = —40°C to +85°C.
All specifications at Tp = +25°C, Vg = 20V, R paDp = 800€2, unless otherwise noted.

XTR300
PARAMETER CONDITION MIN TYP MAX UNITS
OFFSET VOLTAGE
Offset Voltage, RTI Vos IbRv = 0A 4 +1.8 mV
Drift dVos/dT 1.5 uv/ec
vs Power Supply PSRR Vg = #5V to +22V +0.2 5 uv/nNv
INPUT VOLTAGE RANGE
Common-Mode Voltage Range Vem (V-)+3 (V+)-3 Vv
Common-Mode Rejection Ratio CMRR (V-)+3V <Vpom < (V+) -3V 100 126 dB
INPUT BIAS CURRENT
Input Bias Current Is +20 +35 nA
Input Offset Current los +0.3 +10 nA
INPUT IMPEDANCE
Differential 108115 Qll pF
Common-Mode 108115 Qll pF
OPEN-LOOP GAIN
Open-Loop Voltage Gain AoL | (V-)+3V <VpRy < (V+) -3V, Ippy = +24mA 100 126 dB
OUTPUT
Voltage Output Swing from Rail IDRV = $24mA (V-)+3 (V+)-3 \Y
Short-Circuit Current LMt M2 = High +25.5 +32 +38.5 mA
ILmim M2 = Low +16 +20 +24 mA
Output Leakage Current While Output Disabled ILEAK DRV Pin OD = L 10 pA
FREQUENCY RESPONSE
Gain-Bandwidth Product GBW G=1 2 MHz
Slew Rate SR 1 Vius
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Boldface limits apply over the temperature range, Ty = —-40°C to +85°C.
Al specifications at Ty = +25°C, Vg = 220V, Rj5 = 2kQ, and Rgpy = 2KQ, 45 (CEBR D 4 WERY . B4.888,

XTR300
PARAMETER CONDITION MIN TYP MAX UNITS
OFFSET VOLTAGE
Offset Voltage, RTI Vos IDRV = 0A +0.7 +2.7 mV
vs Temperature dVos/dT 2.4 +10 uv/rc
vs Power Supply PSRR Vg =5V to +22V +0.8 +10 uviv
INPUT VOLTAGE RANGE
Common-Mode Voltage Range Vem (V-)+3 (V+)-3 \
Common-Mode Rejection Ratio CMRR RTI 100 130 dB
INPUT BIAS CURRENT
Input Bias Current B 20 35 nA
Input Offset Current los +1 10 nA
INPUT IMPEDANCE
Differential 108115 Qll pF
Common-Mode 108115 Qll pF
TRANSCONDUCTANCE (Gain) 1AouT = 2 (IAIN+ — IAIN-)/RGAIN
Transconductance Error IAouT = t2.4mA, (V-) + 3V < VjaouT< (V+) -3V +0.04 +0.1 %FS
vs Temperature 0.2 ppm/°C
Linearity Error (V=) + 3V < VjpouT < (V+) -3V +0.01 +0.1 %FS
Input Bias Current to G1, G2 +20 nA
Input Offset Current to G1, G2(1) +1 nA
OUTPUT
Output Swing to the Rail IAouT = t2.4mA (V-)+3 (V+)-3 \
Output Impedance IAguT = t2.4mA 600 MQ
Short-Circuit Current lumim M2 = High 7.2 mA
lumim M2 = Low +4.5 mA
FREQUENCY RESPONSE
Gain-Bandwidth Product GBW G =1, RgaIN = 10k, Rja = 5kQ 1 MHz
Slew Rate SR G =1, RgaIN = 10k, Rja = 5kQ 1 Vius
Settling Time(), 0.1% Aour = i4°“A'CRLG=A1”g;pL0kQ’ Ria = 5k, 6 us
Overload Recovery Time, 50% RgAIN = 10kQ, Rja = 15kQ, C| = 100pF 10 us
(1) EBEEMHRRE SROZ L,
(2) uS+FavEJAH, 7TV -2 a RO [RBERFESLSE MY LT 21 L] HiE2SREVET,
BV ERE= 42—
Boldface limits apply over the temperature range, Ty = —-40°C to +85°C.
All specifications at Tp = +25°C, Vg = +20V, 4FICEBR D 4 VR Y . H4.58,
XTR300
PARAMETER CONDITION MIN TYP MAX UNITS
OUTPUT
Offset Current los Iprv = 0A +30 +100 nA
vs Temperature dlog/dT +0.06 nA/°C
vs Power Supply PSRR Vg = +5V to +22V +0.1 +10 nA/NV
Monitor Output Swing to the Rail IMON = £2.4mA (V-)+3 (V+)-3 \Y
Monitor Output Impedance IMON = +2.4mA 200 MQ
MONITOR CURRENT GAIN IMON = IDRV/10
Current Gain Error IpRv = £24mA +0.04 +0.12 %FS
vs Temperature IpRv = +24mA +3.6 ppm/°C
Linearity Error IDRV = t24mA +0.01 +0.1 %FS
vs Temperature IpRv = +24mA +1.5 ppm/°C
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Boldface limits apply over the temperature range, Ta = —40°C to +85°C.
All specifications at Ty = +25°C, Vg = 20V, #HCEDR P & VR Y | H4. 88,

XTR300
PARAMETER CONDITION MIN TYP MAX UNITS

POWER SUPPLY
Specified Voltage Range Vs +5 120 \%
Operating Voltage Range +5 122 \%
Quiescent Current la IpRv = Aoyt = 0A 1.8 2.3 mA

Over Temperature 2.8 mA
TEMPERATURE RANGE
Specified Temperature Range —40 +85 °C
Operating Temperature Range -55 +125(1) °C
Storage Temperature Range -55 +125 °C
Thermal Resistance

Junction-to-Case 6Jc 6 °C/W

Junction-to-Ambient 0JA 38 °C/W
THERMAL FLAG (EFoT) Output
Alarm (EFoT pin LOW) 140 °C
Return to Normal Operation (EFgT pin HIGH) 125 °C
DIGITAL INPUTS (M1, M2, OD)
V)L Low-Level Input Voltage <0. \
V| High-Level Input Voltage >1.4 \%
Input Current +1 HA
DIGITAL OUTPUTS (EF_p, EFcy, EFor)
lon High-Level Leakage Current (Open-Drain) -1.2 HA
VoL Low-Level Output Voltage loL =5mA 0.8 \
VoL Low-Level Output Voltage loL = 2.8mA 0.4 \%
DIGITAL GROUND PIN (V-) <DGND < (V+) -7V
Current Input M1 = M2 = L, OD = H, All Digital Outputs H —25 HA

(1) EFor £OD % #E#E L %L\,

Ao e

GND3

Feedback :
Network :

IMON

XTR300 V+ V-

Current Copy

e;
Input Signal

QPR

RSE

A

GND

GND3

Ra ©
HO M1
o M2

1

Digital Error EFp
Control | | Flags EFor
T T DGND

O O O O

4. M IIE — P OEMEDE

{'f TEXAS
INSTRUMENTS




RRAVETE

BHIERD A VRV . Ta =+25°C and V+ =20V
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OPAHEiRIE X BE
22 | I 24mA
=+24m
lory= 24mA | PRV T
2.0
|DRV — +20mA /(//
1.8 )i
1.6 / — —
’ Ippy = +10MA_—1T" ___——T
——|
14 = ””:;ZC ’—77////
U —
—]
| = 10mA
// lbry = 20mA | DRV
1.2
1.0
=50 -25 0 25 50 75 100 125
Temperature (°C)
AT B EOME X B
80 =T N R NG S 0
Rgan = 10k \\\ O \\\\\
4 N A
60 NN —45
~ AN
 Ria = 500K S AN
4 > A\ _
0 ‘ ~N . \\ 90
( Ra = 50k \\\\ L
20 7] Y -135
R = 10k ‘\
I \
0 i 1 —180
&R, =5k \
A
-20 —-225
— Gain &Rm =1k
---- Phase |
—40 - —270
1 10 100 1k 10k 100k ™ 10M
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FFIZERD L VERY . Ta =+25°C and V+ = £20V
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© 40 A O 40
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Frequency (Hz)
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> -~ \
S / \ >
> 2
£ lout = £200uA S
8 / G=8 =
T C, = 100nF Il R, = 800Q
Cg =4.7nF
Rger = 1kQ
Rg = 10kQ
See Figure 3
\
200us/div
IMESRT y TIEE (BEHNE—K)
: [
5 =
S o
:
3 G=5
C_ =100nF Il R_ =800
Cc=4.7nF
Reer = kQ
Rg = 10kQ
See Figure 2

200us/div
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10

100 1k
Frequency (Hz)

10k

KESXT v TI0E (BRENE-F)

100k

IOUT =+20mA

G=8

C_ =100nF Il R =800Q
Co=4.7nF

Rger = 1kQ

Rg = 10kQ

See Figure 3

KESZAT v TIE (BEHAE—F)

200us/div

e

|

/G=5

Cc=4.7nF

Rger = 1kQ

Rg = 10kQ

See Figure 2

C_=100nF Il R_= 800

200us/div
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BHIERD A VRV . Ta =+25°C and V+ =20V
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100k
N 10k 1 }
f 2 Loy b Tl
T 1 g el 0 e s Bl
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. QSRR RYYI W J l w '
10
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1 10 100 1k 10k 100k 1s/div
Frequency (Hz)
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@ 100k
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-g 123 I.I‘l- ! |L:-||I‘Ir! 1 h ‘I -\-‘ 'l'l ' |'l-'-lllI
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2 - noeli) SR "
S 100 \M“Ww i
o Bl L
5
g 10
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1 10 100 1k 10k 100k 1s/div
Frequency (Hz)
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£ 100k
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£ | 1
S 10k L 1 r-
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- 1k = LN T 5 A i 1 5 T
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8 E T I T A R | RS s
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g 10
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1 10 100 1k 10k 100k 1s/div
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{'f TEXAS
10 INSTRUMENTS



ARV

FFIZERD L VERY . Ta =+25°C and V+ = £20V
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BHIERD A VRV . Ta =+25°C and V+ =20V
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(2) H—=IL-I%y RIFV-ITiEk,
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LEd,
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S-IN O W IN c xternal Loa
+ B mmm e mmm—
|
Ros DRV . , |
2kQ OPA W lLc ) |
SET — 4 | |
0S O VN %;mOnF Re | |
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5 M2 | Control Flags EFor W (+2.7V to +5V)
GND3 [ 1 DGND — \
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D, LY T PREGIZED T,

F7-. ABIOOMV LT — Fr 3 NLELTEMHHT
EET, AN EHHLZVEARR, ZhEaXTIORT LS
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3
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XTR300 V+ V-
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R.
SET RG,
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Aoyt
A 00D o
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Lo M1 Digital Error EFp
Control Flags EF
H O M2 ol 5
DGND
GND3 I_l—_o

X 7. L U= 1E— FO%E
HEav x4 2 (54 V) 1ZKPIRggr TRAD & 5 123%
ETEET,

1
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Ty FEEE, FTEEED 5 VI IEE AT EOMIZY 7
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b) Noninverting Input
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¢) Inverting Input (VReF = VOFFSET)
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HYEYTHRTELUTHER L, RF/ A XISk Ly m Gt
1270 9, LLEIZXI5OR % 2 £ §,

HEHZTETE— N I OPABLUIA

TV AN T (M1E N4 ) OFEICKD, AT VT
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ENTEEY, ZOT— FTREUIRT &2, IARHER
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ZOE—FTIE, 7FusFG500—BLUHIEL—-TD
SRR E A TRE T,
BHRLNOIAZ., BANA V=2V X2, KA 71y FNEE
BEOIKEFY 7 b, 2 U IR AERBRELTYT, JAOHT]
BF () % W HBEICER T 2 OIZIMT I (Ry) AMEHT
2FE9, TOFA ViR TEHEAGNhET,
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EENOERE EENhE9), £/, OPARRFED =0 I
BRAFIRL TH D, ZHUIMAZ X D 2OOHFIHETE LT,
ZDE-FEKOITS—-757F, HHOEEL - LETOFS
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BFANTEET, LALAAS, IAMAIIFOASTINA 7 %
BRAEEZEETIVELRD D £,

F U LIS FOMLE X UM2iE, £1RFXTR30004
BEE— FE2RELET. MIA T —DBA. M2AEESH 50
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SUMMARY OF CONFIGURATION MODES(1)

M1 M2 | MODE DESCRIPTION
L L VouTt Voltage Output Mode, Igc = 20mA
L H lout Current Output Mode, Igc = 32mA
H L Ext IA and Ipjon on ext. pins, Isc = 20mA
H H Ext IA and Iyjon on ext. pins, Isc = 32mA
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FLWERFEI B TEEL T, RAEATES L Tn
9, BHREIL. ABO100kHZFIRIEEE (5 24132 O Rl
DRIE) Do Ty 7 TINREICEEST LI LN TEET,
ZORBIZED0IBIEEL NAADE MY V744 LhkE
D, BHHIIE— FTIEI00uS, F-BEHTIE— F TiE40uS
25D 9,

INE B2 A v F V7 -2 9 FHRDRVIIICE A, Zhp
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- FICTRHICEEARZ L TY, A MIES I /-8
WTHH. SET T (BEATTE— FEEOIL — T EER) » 50
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BT v TOREARMEPEAEKINIR L EF, 2ADASINY T 7
TYTIZED . ANDOEBEDPRGanPO I HEHE S E T,
ZD=4T 5 ZOEY A B S EFRIE. TAO Ik MET 2

la=1Agyr =2 ( A, — IAIN—) ! Rean (6)
7—ENEd, 2037 BRI RAOHEK (2B B &

nEd,
L7225 T, RoanDIEE L ) 7 b BNEIE - BREROK

|

Current Mirror

o INUT

Current Mirror

ln Current Mirror

2lg
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——
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Current Mirror
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FERE T Ed, ZOEBHIPRICIE, M20OIREEIC X O HilH
ENBZ20OREMAH D 3 (BRI FHEDO TG BHR O AL
#2H), L2 -5T, RN B E LA, GHT v
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EDET, Gk, IAFYANEIDT T TDEEEZITT,
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FOEHEE— F (BEAJ) #4B L 3, 512, NEbE
E-FEHEELC, BL—-TEBERTA N TEEY, Z
hEDE— FiEMIB K UM2IZ & - CTHIfI S h £ (BEpeR S
HE)., ODAJISF IR IBED A X —T b BV ET 4 AT —F
LAEHELES (ODIET 27147 u—),

7Y 2 LI/OIZDGND % e & L | %G)ﬁ?@&ﬂidDGND

BRLOSVUNTH 2 0 EAH D £9, ZODGNDH I}
vysihhoua—-—dR (v r2ER) »HEhEd, it\
DGND I BEBELNOBMICEGE T T2, EEBELD
SVIKWMEAN S ) £9, DGNDEZMYNZHiFT 2 &, FU4
LIPS DBFELTF Oy 2T Y FARATEDEPGIET
-

HHE . DGNDICIZEFICHER T 20354 72 S iz 44 * —
FAHD, ZHIZHEBTEZENEETY, Lz ->T, ER

L =L % &4 K — FONE;AMEEL L A % 8E CDGND 2K
HIhse, PENEKERVPBALET, ST —F &7 —
F 7O, Z OB MFESHSEE LT ZE 0,
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HARE

XTR3003 &8, 2 FEE BRI TEMEST 5 Z L 2EL T E
To LMo T, ZORENIITME 58k 7o+ 2 458 E L
FL7, LaL, ZRTESERES L DL MBI LD £9,
T VT AITNEHN0ITR T &S, ICHRT ORI & 1%
HYILANOBEREHIRT 2 5MHT IR CRET 2 Z &#f%i
T, ZORELLVIE, ANBENEHRBEEHBA 5 LFEIRHC
4*~bﬁ$f%ﬁ74/~%ﬁbi?oIﬂﬂ%ﬁﬁw
Zh o 2HDMT R ORE Tk AR LT,

AADIPUE 2% L WA A4 7 ZEHRO MR A
D ET, BIMLAZT Y FUHCGid. MO ANESIZB I

BRF/ A ZEKILT 5L DTT,
Re
1A 2.2kQ
IN+
+ ’ \/\/\/\—O Vsense+
RG,
C
1A Raain N R7
RG, T 10nF 5 oka
~ ¢ VVV O Vgense-
IAIN+

X 10. FEiHIPRIEHT

DRVIN O ARSI, v ¥ — 2 v 2 Th T s 5T,
L7Zzh 5 TRIMUTR S K 912, ST RS 4 A+ — 1 20EE
BROLINZ LB D F5, WEBORIES 4 A+ — FidshER &
DENTF Y TUEDFET, SMHT OFHENLPNL A 4+ — 1
LR EBEBLIBDE T, WAIT, Yay bF—-FA 4 —
FIZ9 %2 ANCEINZUROEST (Re) 2B 52, Wi
NN BEZED 9., ZOFEEZXIINIRL 9. ST
DREHE S A F — FHBBIEALAVICHEIR L. WiER#s 1 A — F
NEEZ0IVICV T VT THLERETSE. ZOWBUIZKDOA
AR L A F — FAOBRHSS0mAICHIRTE Z$, Thbb,

(1.4V — 0.7V)/15Q = 47mA (7)

ROIFMESEST 20 — THEO—HBTE D 9, CLUIRFIE
EIEAS T LT AEREL T,

CC
47nF V+
I
il
D
XTR300 1N4002
RC
- - DRV 15Q
OPA VWA +—O IV OUT

D C,

1N4002 ;|;100nF

X 11. DRVH 1 IRFE DI

INTD—=F2IF 7TV F

BRELT VHENNEIATTBELE, FLAEDOTFus-TY
FIIPNERIEE OB ERTEBICED . EHEEDS Y v F %
BAELET, BHEELEORMES., ZOV5 LD BXITVHTD
e s, 7Y v FICHBEREL £, 2. Al
P BREAMEFERCRIEIC S B L X1,

WHF 4 22— 7Ll (OD) 12k b, /ST =% v, /87—
A7, BEOV AT L Yy a4 A ARA V-5V
22§52 LT MNES E<HIETEZLATEE T, K12a,
X12b, L UK12ciE, 787 —F v &89 =X TIIZH R
T4 AL—TLEhzLEOM B EARLET, Kbl
EBRIZRZ7) v FrRohERHA, ODET—IZT 5L, BHRM
HE-FTEZ) v F2PibEnEd, K12cTik, ¥4 21—
TADPEA X —TANEBRTELEICT) v FRRLNEEA,

K120 1§ R TIKQO AR T2 2 A, XI5O [l FE K
KTRER ENTOE S, ODINEIZ TRIWAT I LT & T &
NTET, L5 T, 100kQOIEHIT/ 8T — A VIFIZ RS
IZFNE Yy TEEYT, 72, ODMiT 2T 20y v oA
Ty FERELENEIIZLET,
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Power Supply Voltage /

- 5.0V/div \V

/

Output
0.5V/div

Time (10ms/div)

a) BESABEARHNE— FEEO/XT—F >
CH1:BREE CH2:1kQBEFOHAEE

\ Po‘wer S‘upply Voltage |
\\ 5.0V/div
\,\
\\
4
Output
0.5V/div

Time (10ms/div)

b) BEXELZWERENE— FBEONT—F7
CH1: ZEFEEE CH2: 1kQEFROHHEE

Output
0.5V/div

oD
" 2.0V/div

Time (10ms/div)

) CHi:BEXRERHNE— FEOKQAHOHAEBE
CH2: 0D®D kLA HIES

12. 87—k U/ TR T 4 22— T L 3 hi i hol hiES

L4777 hDEE

BENANZ -3V FUyHEFNNy r =V ICEE L, K
A V=L ZADERTEHERT 201 H D £ 7. Rgaw D
J A TRESEIE L, ESHIKPUCER L 3. ANEEIZON
TiE, Te—=to v ] HiesEoEd,

XTR300EHKD L 4 7 MIFEETIEH D AN, BT
By TV THEYE (KEAF Iy A V=2V ) BA
ICNESROERF 2 v €V Vi3 difEd LEd, Lar-T,
INAISZA DAY F U HADERRIZIZ AN —F—)L- TV 2 L &
HR$ 20, d2VEEROAL—F—L-a v 22 | %fliH
LET, Fau/SMEBEISDZIAL v F VT4 XiEFHIC
T ANZ LT, EEANOHEERIRT 2 BE b D F9., /MK
Pl 2132Q) 50 g a vy s a4 s, K130 k5126
ARSI SIZ (DC/DC T v 23— 2 EXTRIEIF O [W]) $445i§ %
ELNA N2 AV TFUREEIIT ATV VT T4 Ak
L= Ed,

V+ V-
Ly Ly
10uH 10uH
Cpg1
100nF
|
3 Cg2
100nF
Cegs .____{F____
1uF
|
! Caa
1uF
—l—
V+ V- <;7
XTR300

R13. /A V=2 F 3 v/ BRI 5 K
THY TN VTR
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HiA ANIFOEL THRiT 2 & BRUCRS AT 5 FEB
A XEERRTEET, L > T, OPAL K UTAD A JIZ R
FTAIMUL, Sy = VOB ICEIE L £9, 7. Reer, Ros,
5 L URGANIZEFND R 55 B HEST (AL —F—J-a v 4 2 b
OFEFEMECER) &, FU T e Iy fvELr Ty POR
EEAETHEOCT, Zhel#L 4, 1QORGEIKYIZ T TS
1KQHEHTID0.1% 1ML L %9,

Ny r =VEEDOHFH L7z - F 7L —4- 248y i, &
TV-FabbllL Vil 3 GiHlid TQFN Sy 7 =]
2,

QFN/Ny r—o

XTR300iZQFN/Sw r — O CHEL T D, 2DV —F
VAT IETEFy THA XNy —DIZkDFRAR—2 %
RKETE, £/, ZOEMI Yy NI KD BN R & BRI
PEmRILTEET,

QFN/S o o — DB IS /N 2 VWD TE DFEIEMFFE & /) &
<. EREMRENARE SR TR, AR Rt 5
72T, T L — VNS TRIKEMED S — <L - 4 7 T/87 —-
28y FABEY AL — b 257 ICHERT A LERHD LT, Zh
12OV, wwwticom» S5 H Y a2 — FTATDHB0IEA
F—4v— FOKEIZH S, RGW (SPQFP-N20) D F > K -3
s — vl SO E 3,

QFN/Yy r — D%, KE#ERy 22 77 ) b K (PCB) #H 7 H2 i
THEPIZEETZZENTEET, ZOFEMIZOVTIE,
www.ticom”» 547y u— FLTAFTZ 3 Lo Xits =
BB VW%, 77V —> a3V -/ — Lt [QFN/SON PCB
Attachment (SLUA271)] 77V 7 —> 3 v - LA — | [Quad
Flatpack No-Lead Logic Package (SCBA017) |

Ny r =VIRINDOBEH L2 = F T L —L4- 848y FidV-
VERTICER L., @M Ae - Y v 2RI MERD D 9,

el 4
FIHBIER, 5. BLUANEHHIRTELE T, £72,
BHMEIZOPAOH I+ 5V Y 2 2 LMK £3, DC
BRI OV, ENWHEINER EEEL TS 7V
VA Z DM 2 5 TR (Vs—Vour) ORIZA D 9,
AL R S . EFgpi 28 17 4 2 T — 7L 1-0D
RS h TR nwrED | WEEREIZE->TE T4 2%
Vxy PAYYEEEWZ LIERHVEYT, ZhIiZonTd
[FIANHNT 4 2T -] HizxBHEEVNET,

Ny =V TREINETE 2L, FHEREEE e -V
IREHIRAELE T,

QFN/Sw r — VI3 BN 2= BUREU 2 5 K5 ICRlC G S h
F LA, BT A Sy r — D OBUREUZ RVNICTIE L £,
ZOFEMZOWTIE, TQFN/Sy 7 — V] Hie B E T,

XTR300D 4 - F PR EHEHL (074) DREIL. 27 ¥ 2D 7
L — VI L 2240238 C/WTF, 2 DfEiksRkze s
EMAZ L EHIERIKRTEE T, QFN-20/ Sy 5 — VDS i
PRI R 22 BBV £ 3, FEEEED 20, #4810
FEIZ+125°COUFICROBER & 0 3, HEARE XXX TEH
TEET,

Ty=Ta+Ppe+6ya
ZZ7T, 0ya= 0 yc + Oca
Ty =#AME (°C)

Ta = FHEE  (°C)

PD = &®J1HE (W)

0ga = A - JEPHE BT
0yc = A 7 — Z[BERHT
Oca = 7 — A - 22X

HEATSINKING METHOD CATN
The part is soldered to a 2-0z copper pad under the 38
exposed pad.
Soldered to copper pad with forced airflow (150Ifm). 36
Soldered to copper pad with forced airflow (250Ifm). 35
Soldered to copper pad with forced airflow (500Ifm). 34

F2 Kffiv— v yF vk B8E  FEEHB AWK

W — b2y ORI EEYISED 51213, FrEOEIH
BAFE L. F7o0sRE % RN U TRBOSEEMEEIEL
WREA &S 1C, BINHE L IKROBREZE T 50BN H D
E3 N

t— bV OBRIIEFor IES E L TiRBR ¢ & %
T, ZOMNEAAE40°COBARE T —I12a D 24 Gr
Hirzkld6% L 45), 22T, BIHMEERABZIE. 0Q&
NI KGR 12 L 7RBE T, R 2k 412 EiFTunl
LOT7 0 pu—Ic L&, ZORIKL ZRRT, M
ATREAEIESRMEARE D 9,

ZOy r—=VOHESES ¥ ¥ -84 = #RGW(S-PQFP-N20)
OXBFITRLET, Nk — b ¥ v 2 HEH Sy RO (61
PE)YDZL—F—-ary a2y b, EROEZ»1IEOHT
LV EERLEY, ZO@TL — Vit #BiE3hE LS PCBA
BT E B XS ISRV ERHD ET, 72, b— b
o FEE Sy RIFBXWICV-ICBR L T, 734 2% T 2 b
L— b EOPR AR T S0 ERH D F T,
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PACKAGE OPTION ADDENDUM
PACKAGING INFORMATION

Orderable Device  Status (" Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

XTR300AIRGWR ACTIVE QFN RGW 20 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

XTR300AIRGWRG4 ACTIVE QFN RGW 20 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

XTR300AIRGWT ACTIVE QFN RGW 20 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

XTR300AIRGWTG4 ACTIVE QFN RGW 20 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

M= F4 T ZFT—2RBRDEIICEZEEINTVET,

ACTIVE : #GE 7 /N1 AP FREETRICHEI A TVET,

LIFEBUY : THC & W FINA ZDEERIEFEIRRES N, 51721 LBEABEI BT,

NRND : it HICHREI W TWE R A, TN REBRTFEOBETE Y R— T3 2HICEESNTVETY. TITRIFRFEHCZOBREFER TS 2 & e HE
LTWEEA,

PREVIEW : 7\1 R RREFATTH . ELEEFPFHBRINATVWERA, YO TUPRHBEENIBEL. BRBEIhEVEE»HY ET,

OBSOLETE : THC & W F/INA ZDEENFIESh E L 7,

@Ia-75 - -BEICEELAELNETSTHY . Pb-Free (RoHS) & & U'Green (RoHS & no Sb/Br) *#H V) £ 3, RIFIERS L UREARTOFEMICOVT
(. http://www.ti.com/productcontent T ZHEFB < 72 & L\,

TBD : Pb-Free/GreenZE# 75 U RESI N TVWE R A,

Pb-Free (RoHS) : TIIC 1) 3 “Lead-Free” % 7213 “Pb-Free” (387 U —) i, 6D00ME TR TICH U THEDROHSEMF £/~ L TV DL EFMS £ B £
T, ZhiCik, AEOMERNTHROEEN IR EFBALVEVWIBELGLETNET, SETHEAMITEILICKE SN TWVWEIBE. TIONT ) —SGRITIEE
ENEMT)—-TOEXATOFERISELTVWET,

Green (RoHS & no Sb/Br) : TUZ & 133 “Green” &, “Pb-Free” (ROHSEH#) ICIMAT. EXF BN LV 7 FEL (Sb) aX—R & L-#MM a2 ST H 0 (9HE
GIMERDBrE - I3SOEEN01BEBAL V) ZEEBKRL TWET,

CIMSL, E— 7R -- JEDECERBESFRIHE - THEML NIV, BLVE—TH¥BBETT,

EELBHBLUVREER CONX—JICRBH SN AFERG, SHINABARATOTIONMB S LURBERLTVWET, TIOMES LURBE. F=FHICL
S TREESNABRICEDSVTSEYN ., ZOL S LIEROEBEICOVWTHASDRASSTRIEDBTODNDTRHNEEA, BE=ZELSDBERELVRTEET
B-HDBARKBEITHENET, TITIR, EREEVCKR T ERLCBEREREINCRYLFIBER A, 5l2RE I eMEL TOEETH. RUALSEM
BLUIEEME I L THERBRPEFEAMEET L TOEWVGENH Y ET, TIBLUTIHEOHIEE X HEDERERBERE L (HR->TWI 20,
CASESX Z DOFIRE h-BEHRA ARSI W WBEEP»H ) E T,

WAL BHBEICEVWTH, ZOLIBBERPSELBTIOBREE. THCL> TERN—XTHEFICRTINS . 2O RF 1 4> MREITBATOTIHEOEEEA
& %BABZ B EEA,
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AHh=ZHI-F—4

RGW (S-PQFP-N20) PLASTIC QUAD FLATPACK
5,15
¢ 4,85
|
\
515
. N — — 485

PIN 1 INDEX AREA —
TOP AND BOTTOM

1,00

0 Y

[ 0,20 REF.

A A

L T T SEATING PLANE
"

o 0,00
S0y 06 0,65
0,45 1 .| | uj U O
|
20 e
D) ]
=t - 1=
D, . |
- | pS 'SPOSED THERMAL PAD
HEANONANANE R
15 11
2,60 %H:QOX 8%2
’ 4204100/8 08,/04

ELA TEOEMETIRNTI A= MLTT, TEEHRBZEIFASME Y14.5—1994(C & V) %7,
B. AHIE FELLKEETEIZENHIET,
C. Quad Flat Pack, No-leads (QFN)/¥+y 4o — Vi
Ny =% —==Ib-sNy Rid, 806 S OB 2182 20 ARICEBAM I LET,
FBHY — <INy ROFEMTEICOVWTE, 8&TF—42Y— hEBBOZ &,
E. JEDEC MO-220(Z %4
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Y—<IVINY K- AAh_AHI-T—4&
RGW (S-PQFP-N20)

BT IE R

F AR A S 4 % | Sl NP A el =K o b B o (o 1
Nz =<8y FEMBAATHET, ZOH =)Ly F
1377 ¥ b Heb (PCB) N L3, PCBldb— by v
s LTHATEEY, 612, y—~ -4 TAMHHT S
ZET, I3V F-FL— U RPCBIZ#RF IRk — b
Y OREEICY =L Sy FERBICET A Z e TEE T,
ZO XS ICEET 5 &, E£HMIEEE (IC) 2 5 O BUAE & Rt
TEET,

Quad Flat Pack No-leads (QFN)/S v 7 — ¥ & Z OF| iz B3
M. 77V 7 —v 3 v - LE— 1 [Quad Flatpack No-
Lead Logic Package (T F % Z -4 YV ZA VL X VY XES
SCBA017)] # &MV X T, ZOXikiZwww.ticom AT T
*ET,

Ay r —COBHY —<IL -8y FONHEE TFRISRLE T,

| —— Exposed Thermal Pad

]

I 20O
D)

010 =>4 —
315 %508 ——
D)
i 5] D

6

nOn0M

NOTE:

Bottom View

All linear dimensions are in millimeters

Fathi =~ -8y FONK
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LAND PATTERN
RGW (S-PQFP-N20)

Example Board Layout Example Stencil Design

0,125mm Stencil Thickness
-
Note D —— U U U U

(Note E)
O O O

(G
(G

O O O |CJ s s o
(G

T
— o3
O O O . . ¢

0000i 1000

3,85

AN 5,75

N 68% Printed Solder Coverage

|~—16%0,65 20x0,3——{ |=— ——  |=—16x0,65

10000+

—] |=—0,3

Ul
10|

~
-
w
(o]
o

5,75

O,EJ

U000
[

58

Non Solder Mask Defined Pad
— Center Pad Layout
/ ~ Example (Note D)
Solder Mask Opening
/ (Note F)
9X¢O,37/(O f
1,0
Pad Geometry
(Note C) a S LO 515
1,0

0,35 /
N /
— 315

—<— 0,07
all around

4207623 /A 01,/06

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN
Packages, Texas Instruments Literature No. SCBAO17, SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F. Customers should contact their board fabrication site for solder mask tolerances.

(SBOS336B_March. 2006)
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