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PWM2CT5 | Thermal | 16— IOUT5
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PWM4 7 | ! 143 10UT7
FAULTCT—{s L_______ ! 13z 1ouTs
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E > H#aE
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7

7.1 B®MHBRKERE
B S CEIEIR EEREPR N OB & (B 3R D72 RD) @

521N 2N HAL
SUPPLY. IOUTX PG, |y s a el oo A1y @ 6 03 s v
FAULT @zzmR -0.3 22 v
REF. REFHI, TEMP OF=2 3 -0.3 7 v
T; AR G IR A B —40 150 °C
Ta Operating ambient temperature i -40 125 °C
Tetg {4 T A DH —65 150 °C

(1) MR ARERZ BEDAN AR ST 6 T/ A AR B UGS R AT D RREMERHY EF, ZIUTAR ZADERE D IO TRLT
BV, ZOT =& — DRI EZAF NRSN AR Z B DIRE TOARBL OB BETIEILE EN TV ER A #lh i RER OIRREIZ R R H]
<L, ARG DEMEI S EL 52 2ZENHVET,

(2) TRTOEEHIL, GNDEEAELLZHDTT,

() MK ERE HEA5VIE, 200msLANTT,

7.2 ESDEM
$fiE BANT
Human body model (HBM), per AEC Q100-002(® +2000
- a—J—-E(SUPPLY,
V(esp) AR Charged device model IOUTL. REF\(REFHI) +750 \%
(CDM), per AEC Q100-011 _
Other pins +500

(1) AEC Q100-002TCl%, HBMARL 232 ANSI/ESDA/JEDEC JS-001EARIZHE > CHEME T DI EERLTNET,

7.3 HERIEZRMG
YIRS BRI (RS REIR D72 RY )

MIN NOM R | AL
SUPPLY 5 40 \%
EN, STOP 2 40
" FAULT 2 20 \Y;
PWMx 2 40
EN, STOP 0 0.7
Vi FAULT 0 0.7 \Y;
PWMx 0 0.7
REF., REFHI, TEMP 0 5 \%
T; Operating junction temperature range -40 150 °C
74 BREEICONT
TPS92638-Q1
THERMAL METRIC® PWP (HTSSOP) UNIT
208
Rgia Junction-to-ambient thermal resistance 37.8 °C/IW
Roactop) Junction-to-case (top) thermal resistance 25.2 °C/IW
RgiB Junction-to-board thermal resistance 21.7 °C/IW
VT Junction-to-top characterization parameter 0.8 °C/IW
ViB Junction-to-board characterization parameter 215 °C/IW
Rocbot) Junction-to-case (bottom) thermal resistance 2.1 °C/IW

(1) TERBIUHLWEMIEMOFEMIC OV T, FEKBLENC Vo —DFAEEDT 7V r—ay - LAR—RSPRA9S3A B L TEENY,
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Sob—3
7.5 E—mﬂ']fl%ﬁ
RGA—4 \ BIsE At b @ EK| W
SUPPLY VOLTAGE AND CURRENT (SUPPLY)
l(Quiescent) Quiescent current Vipwmxy, VEn = high, lgoutx) = 40 mA 0.5 0.6 0.9 mA
I(shutdown) Shutdown current Viewmy =0V, Veny =0V 10 pA
Shutdown current in fault mode 05 0.75 1
| (device to GND) Vewmxy VEn) = high, VEault) = low, ' ' mA
(fault) Shutdown current in fault mode | V(suppLy) = 5 V 10 40 V, ljouTy) = 30 MA 1.15
(from SUPPLY) ’
PWM, EN, STOP
I(EN-pd) EN internal pulldown Veny=0Vio40V 0.5 5 pA
ViHPwMx) Logic input, high level® PWNMXx rising from a low state, IOUTx disabled 1.161 1.222 1.283 \%
ViLewMyx) Logic input, low level® PWNMXx falling from a high state, IOUTx enabled 1.119 1.178 1.237 \%
V(pwM-hys) Hysteresis 44 mV
. Viewmy =0V to 20 V 180 300 nA
l(PWM-pd) PWMx internal pulldown current
V(PWMX) =20Vto40V 0.2 2 HA
I(sToP-PD) STOP internal pulldown V(stopy =0V t0 40V 0.1 1 pA
CURRENT REGULATION (IOUTX)
lioumo Each channel, Vpwmy) = high, V(EN) high 5 70 mA
V(suppLy) > 5V, Viouty > 0.9V
Regulated output current range - -
| 8 channels in parallel mode, V(pywmx) = high, Vien) 16 560 mA
(IOUT_TOTAL) = high, V(suppLy) > 5V, V(ouTx > 0.9 V
5mA=i| <10 mA,V, =5VvV-40V
m, (IoUTx) m (SUPPLY) o 7% 7%
Channel accuracy = (Igoutx) = lavg)) / lavg)
10mA<=<I <70 mA, V =5VvV-40V
Alochannel) Channel accuracy (10U (SuPPLY) = @ -3% 3%
Channel accuracy = (Ijoutx) — lavg)) / lavg)
2mA<| <5mA,V =5VvV-40V
m (I0UTx) m (SUPPLY) pS —18% 18%
Channel accuracy = (Ijoutx) — l(avg)) / lavg)
5mA<=<I <10 mA,V, =5Vto20V
A = lgoury (SUPPLY) b _8% 8%
Device accuracy = (ljouty) — lsetting)) / (setting)
10mA <1 <70 mA,V, =5Vto20V
. (I0UTxX) (SUPPLY) @ —4% 4%
Device accuracy = (Igoutx) = l(setting)) / l(setting)
2mA<| <5mA,V =5Vto20V
(I0UTx) (SUPPLY) = % —20% 20%
. Device accuracy = (ljouTx) — lsetting)) / (setting)
Alo(device) Device accuracy
5mA=< I(IOUTX) <10 mA, V(SUPF’LY) =20Vto40V 10% 10%
. - 0 (1]
Device accuracy = (ljoutx) — l(setting)) / l(setiing)
10 mA <1 <70 mA,V, =20Vto40V
_ (I0UTx) (SUPPLY) (3) —8% 8%
Device accuracy = (ljouTx) — lsetting)) / (setting)
2mA<=| <5mA,V =20Vto40V
(IoUTx) (SUPPLY) = () —20% 20%
Device accuracy = (lgouTx) — lsetting)) / (setting)
V(REF) Reference voltage lioutx) = 20 MA 1.198 1.222 1.246 \%
V(REFHI) STOP reference voltage 1.198 1.222 1.246 \%
Ratio of Ijoyrx) to reference
current
G(|) 200 mA/mA
lioutx) ! lrer) OF lgoutx) ! (lRER)
+ |REFHI))
V(DROP_IOUTX) lgouty) = 70 MA 0.71 0.9 N
Dropout voltage
V(DROP) I(lOUTX) =35 mA 0.28 0.45 \Y
(1) VigBXOVIUIEWTBRL TOET, T7hbb MFIZFEFFICMAX, MIN, F720ERE—O B A0 E S, LIz2> T, @ E OBIETIIV )Y

LV DEIEA =N =Ty T LER A,

(@ lave) = llgouryy + I(IOUT2) + |(IOUT3) + I(IOUT4) +
3) |(sett|ng) I3, R(REF)ﬁ\_J:V)uX/IL N5 HEEER T,

lgouTs) * lgouts) + lgout?) + lgouTs)l / 8
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ERAYEM (continued)

Viuny = 14V, T, = -40°C~150°C (FHZiliko7a\ J7Y)

IRTA—H TR SAF 2 UN B mK| BT
Current rising from 10% to 90% or falling from
15 6 12| mAlps
o) Current slew-rate rise and fall | 90% to 10% at ljouty = 35 mA.¢ "
slew times isi 0 9 i
Current rising from 10/3 to 90% 8)r falling from 3 6 12| mAlus
90% to 10% at I(IOUTX) =70 mA.
FAULT (FAULT)
VoL Logic output low level 500-pA external pullup 0.4 \%
Von Logic output high level 1-pyA external pulldown 2 \%
lpulidown) Strong pulldown current 600 780 1000 HA
lpullup) Pullup current 4 8 12 HA
PROTECTION
Open-load detection voltage
VoL P 9 50 100 150| mv
- VoL TH) = V(suppLY) — VouTx)
V(oL hys) Open-load detection hysteresis 100 200 300 mV
V(SHORT th) Short-detection voltage 0.846 0.89 0.935 \%
V(sHORT hys)  Short-detection hysteresis 318 335 352 mV
Open-load detection PWM
N(SHORT_deg) deglitch cycle number 7 8| Cycles
R , REF and REFHI pins, parallel-
(REF_th) pins, p
R(REFHI_th) resistor short detection 1400 2300 Q
THERMAL MONITOR
T (shutdown) Thermal shutdown 155 170 °C
T(hys) Thermal shutdown hysteresis 15 °C
Thermal foldback activation _ . . R
T(th) temperature I(IOUTX) =90% x |(semng), TEMP terminal floatlng 95 110 125 C
et C-min) Minimum foldback current, ratio 40% 50% 60%
of I(sening)
Thermal-foldback-function
Vir-dsable)  gisable threshold of Virwpy 0 02| Vv
Kemp1) _(I_:(h)ange of V(temp) relative to 25 mV/eC
J
(4) A—L—h-TANBLORIER T AN QAT T /M DWTUL, T A—FJIEF H#ESRLTIIZS0,
76 A YF UM
PARAMETER TEST CONDITION MIN TYP MAX| BHBfL
Ystartup) RE— T TR V(suppLy) > 5V ljouty = 15MA. Iisetiing) = 30mA X 150| ps
PWM®DSLH BN =y omnb | | . -
. N I NG
ta(on) (ouT) D 10%ECOLEAERFH] ELFIOLED 248, 410> 10kQ#HT 20 45| ps
PWMDILH TR =y b, | R ’
N I N
ta(of) (0UT90% £ COIHERFH] [EFOLED 2{& ., 151D 10kQHEHT 20 45 us
1.2 2.2 3.2 ms
A o F- [ s
F—T AR DTy T ERE PWM® ], V(suppy) - Viouts < V(oL_tn P& S A ; 8| Cycles
INEZTIT
1.2 2.2 3.2 ms
Short-detection deglitch ;VgM?FHEJ\ V(0uTx) < V(SHORT th)® & &M A2 /L $i% . 8| Cycles
Ve

1) |(Semng)ﬁ§30mAT\ |(|OUTX)73§073‘ElsmA“LEkbf:&é&X&'—}\7“/705i%71/§j‘0
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7.7 KFRH4FHE

2%

Ambient Temperature (°C)
V(suppLy) = 12V

B 5. ljour DR & RE & DBR

2%
—— Chl —— Ch5 —— Chl — Ch5
1.5% —— Ch2 — Ché6 —— Ch2 — Ché
Ch3 —— Ch7 Ch3 —— Ch7
1% —— Ch4 — Ch8 1% — Ch4a — Ch8
oy o)
© ©
5 0.5% 5
8 8
< 0 < 0
© ©
15 g
8 -0.5% 8
Ky <
@) @)
-1% -1%
-1.5%
-2% -2%
0 5 10 15 20 25 30 35 40 45 -50 0 50 100 150
Supply Voltage (V) Ambient Temperature (°C)
V(suppLy) = 12V
E 1. I(IOUTX)@EEtV(SUPPLY)to)ﬁf’% 2. |(|OUTX)®*§EtEEﬁ§é®ﬁ%
2% 2%
—— Chl — Ch5 —— Chl — Ch5
—— Ch2 — Ché6 —— Ch2 — Ché
Ch3 — Ch7 Ch3 — Ch7
1% —— Ch4 —— Ch8 1% —— Ch4 —— Ch8
> >
Q Q
© ©
5 5
8 — 8 —
< o0 < o0
@ @
c c
c [
© ©
K K
@) @)
-1% -1%
-2% -2%
-50 0 50 100 150 -50 0 50 100 150
Ambient Temperature (°C) Ambient Temperature (°C)
V(suppLy) = 5V V(suppLy) = 40V
B 3. lgoung DHEEE & BBLRE & DB B 4. lgoung DHEEE & EBRE & DB
35.05 35.05
35 35 ]
105 [~ 34.95 [—————
/7\ \ 349 - —
T 3485 g 8
- — 3438
§ 8 § 34.75
E g % ——
4.7
3 3475 3 347
34.7
—— Chl — Ch5 34.65 —— Chl — Chb
3465 — ch2 — che 34.6| — ch2 — che
346 Ch3 — ch7 Ch3 — ch7
—— Cha — Ch8 3455] __ Cha — chs
34.55 34.5
-50 0 50 100 150 -50 0 50 100 150

Ambient Temperature (°C)

V(suppLY) = 5V

B 6. ljour DEAR L IBE & DBR
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R FRAHFE (continued)
36 4%
—— Chl — Ch5
35.9 —— Ch2 — Ch6
35.8 Ch3 — Ch7
35.7 \ 29% | — Ch4 — Ch8 —
. 35.6 \ § L
£ 355 — 5 | —
Z \\ g =
g 354 < ofl== —
5 N o —
S 353 \\ £ \\ —
O 8
35.2 5 \\
351 — ch1 — chs -2%
35| — ch2 — che i
Ch3 — Ch7
349 — cha — chs
34.8 -4%
-50 0 50 100 150 0 100 200 300 400 500 600 700 800
Ambient Temperature (°C) R(rer) (Q)
V(suppLy) = 40V V(suppLy) = 12V Ta=25C
E 7. |(|OUTX)®%5ﬁt55Etoﬁ% 8. I(lOUTX)oa—_“’ *)bﬁE&R(REF)tDﬁ%
40 2%
—— Chl — Ch5 —— Chl — Ch5
35 —— Ch2 — Ché 1.5% —— Ch2 —— Ché6
\ Ch3 — Ch7 Ch3 — Ch7
30 —— Ch4 — Ch8 1% —— Ch4 — Ch8
\ A —
I 25 £ 05%
£ \ 8 —
€ 20 < 0
9 [
= =
3 15 \ g -0.5% e
\\ 5 —
10 \ -1%
5 ~ -1.5%
\\
0 2%
0 100 200 300 400 500 600 700 800 0 20 40 60 80 100
R(rer) (@) Duty Cycle
B 9. |(IOUT)<)0)'?€5ﬁ<E R(REF)&O)EQ% 10. |(|OUTX)0)%,§&PWM7_:J—7_'4 YA EDBR
40 1.4
— Chl1 — Ch5
35| — ch2 — Ch6 1.2
Ch3 — Ch7 : N
—— Ch4 — Chs8 .
30 // S 1 \\
< 25 S
3 / £ os AN
£ 20 A~ > \\
[} [0}
= 2 06
=1 / S
O 15 /, 3
[5)
10 / & 04
5 // 0.2
0 0
0 20 40 60 80 100 80 90 100 110 120 130 140 150
Duty Cycle Junction Temperature (°C)
11. ljout PEBREPWMT 2 —F 1 - Y4 J IV EDRIER 12 BB LIESERE L DB
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R FRAHFE (continued)

CH1: V(IOUTl)
CH4: FAULT

13. aA—=J)VR - 4S5 F T8

CH2: ljouTy) CH3: V(suppLy)

CH1: V(oury CH2: lgouTy) CH3: V(suppLY)

CH4: FAULT

K 14. 13.5VIp526VAD Sy T « R —

T

CH1: V(suppLy)
CH4: I(IOUTS)

CH2: V(REF)
lgoutx) = 35MA

CH3: V(IOUTB)

15. SREBENDEREDE, 12V~18V, 15Hz

CH2: V(rer CH3: V(iouTs)

lgoutx) = 35MA

CH1: V(suppLy)
CH4: I(IOUTS)

K 16. KAEENEREDLHE. 12V~18V. 200Hz

1]

AAAAARAAAAAAAAARARA A
VWWWWWWWWWWVWW

CH1: V(suppLy)
CH4: I(IOUTB)

CH2: V(REF)
lgouTx) = 35MA

CH3: V(IOUTS)

K 17. KFAEEOELEDHLE. 12V~18V. 2kHz

T

AN

CH1: V(suppLy)
CH4: I(IOUTB)

CH2: V(REF)
lgouTx) = 35MA

CH3: V(IOUTS)

K 18. XHEENDEREHHE. 12V~18V, 10kHz
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http://www.tij.co.jp/product/tps92638-q1?qgpn=tps92638-q1
http://www.tij.co.jp

TPS92638-Q1
JAJSCAOB —SEPTEMBER 2014—REVISED MARCH 2015

13 TEXAS
INSTRUMENTS

www.tij.co.jp

K RA4FMH (continued)

\VAVAVAVAVAVAVAV.

CH2: V(REF)
lgouTx) = 35MA

CH1: V(suppLy) CH3: V(outs)

CHa4: I(IOUTS)
K 19. KAREENDEREDLHE. 12V~18V. 20kHz

NANNANANNAANANAAN
\VAVAVAVAVAVAVAVAVAVAVAY

CHL: V(suppLy) CH3: V(outs)

CH2: V(REF)
lgouTx) = 35MA

CHa4: I(IOUTS)

K 20. RKREEDEREDHE. 12V~18V, 30kHz

T

CH1: V(ouTy) CH2: ljouTy) CH3: V(suppLy)

CH4: lauLT)
21. b2z MBEE@LG6V - 18V - 17V - 16V)

CH1: V(oury CH2: jouTy) CH3: V(suppLy)

CH4: lgauLT)
B 22 b3 P x> MEBE(10.8V - 9V - 10.8V)

@ 5.0 [7)

CH1: V(IOUTl)
CH4: I(FAULT)

CH3: V(suppLy)

CH2: I(IOUTl)

K 23. (EFRZET LSRG K

74

CH3: V(suppLy)

@ 5.00V (7}
CH1: V(IOUTl)
CH4: lgauLT

CH2: ljouTy)

R 24 {ERET SAERITER

10
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K RA4FMH (continued)

CH1: V(SUPPLY) CH2: V(FAULT) CH3: V(REF)

CHa4: I(IOUTS)

25 {ERAETRA > (VisuppLy)y VEN) Vipwivx) ovip 514V
FT. 0.2 VIsTRRKICIIE EAVY)

CH1: V(SUPPLY) CH2: V(FAULT) CHa3: V(REF)

CHa4: I(IOUTS)

B 26. EREBIETL 7 (VisurrLy)y ViEn): Viewmx) 14V 50V
¥T. 0.2 VIsTRBICIBETAY)

CH2: V(PWM4)
T a—T 4P A7
/L = 50%

B 27. PWMERY. FASEEE = 1000Hz

CH1: V(PWMS)

CH4: ljouTts) V(suppLy)s VENn) = 14V

T

CH1: V(REFHl) CH2: V(REF)
CH4: I(IOUTB)

CH3: I(IOUTl)

R 28 &bk, I(|OUTX)7J§35mA7’)\B7OmA/\iEj(

10.0u5

CH2: V(REF)

CH1: V(ReFH)
CHa4: I(IOUT8)

CH3: lgouty)

B2 BF b, b lgourBTOMAD 535MANED

CH2: V(REF)
lgouTtx) = 35MA

CH1: V(suppLy) CH3: V(gauL)

B30 54 rSPb. VsurpLy)s VEN) VPwmx)s
V516V, E5IZ16VHASIVA, 0.1ViusDIES

Copyright © 2014-2015, Texas Instruments Incorporated
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8 NI A—FHERR

'I—L |

I SUPPLY

10UTx

EN ton

|
B

PWM1 07V PWMX
PWM2

PWM3

-

PWM4 17 Q at 70 mA
10 40 Q at 30 mA
TPS92638-Q1 kQ +

V(ba 1)

iR

STOP 55V
FAULT IOUTX
REFHI REF

|
|
|
|
|
|
|
|
T
I
|
|

po———d——=

GND TEMP +—4
It1 112

pail

.-

31. TPS92638-Q1MD T R +EIHE & iRH

t3
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9 FHHEkeH
9.1 =

TPS92638-Q17 /A A, PWMFHLHEREAFEH L 728 T v /L D E B L ¥ 2L —& T, a7 7V r— a0 Tffi
HEND @ E OREAEITAHALEDFHICK SN TWET, £ F v RUIR KTOMAD ERA BEFFD | W Tff H
T HERKE60MAZ G TEET, ZOT A AL, Fr VB IOT SAAMCENL-ER~y T 72 ZBLET,
NAFARDEGRY —AIZEY LEDD @ N Y — NEEE AN ATRE T, B2l — 712k s it Tng
LEDDOEN B 72> Th, Fr /U CraWENELNET,

TPS92638-Q17 /S A AL, Ay T BLOTF — L OT FUr— a0, LEDDOEHNKEF(Ahy 77 L —F% %R LE
TV NERGEF OT— VI NMER)EDORI TV DL A A& ICE&RH ST ET,

TPS92638-Q17 A A%, H A DEERNZEEHL , FAULTE Y TIRIEZBEIL £, ZOTF A R|ZiE, HAnHrS
VRADEKEOBI, AT ARORB, =<l Sy MU MRS TV ET, FAULTE ZED, 741k
E—RE, 2T —DRAELIZEE OMCU~OME N Z | AIREZRRD IR E CEET, MCUBFIELZ2WT 7Y —vay
TlE, BEDTPS92638-Q17 /A A% S AT HZ LB AIRE T,

NI DL T +— VRS ZESBEIZ KD | BRITEF DAL a)VRIGEL S X B A AR S 52 LT,
FTIRA AT —< )L o MU BIRHELFE T, IBE T 4+ — VR w7« ALy eV R, SV AL T n s
LENFET, TEMPE L 27 FU RICBER T 5&, ZOMEEILT +B—7 12720 ET,

92 HEE7OvIK

Vioat)

SUPPLY [

TEMP ] Thermal
L Control Current Regulator
REF
T
Rren Current
Reference
REFHI
T I0UT4
Rrer1) I0UT5
I0UT6

10UT7

L
L
L
L
PWMXx T I0UT8

FAULT Control Logic

STOP
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Ll =2

9.3 H&EERREA

9.3.1 LEDEHRDHRTE

WNILTZV =T BRIV 2L —2 05, 8 ODLEDH /1 F vy 2NV Z L E3, Zo— U ikbiic I, &5 v L0
WRHESNET, T2 TAAMRINIANY T T — DT FVr— a0 THEAT 5720, 20D ERL ~IL S SN
TWET,

PRI HETE IR Rery T, STOP AT DIRBEIZIE L C2ODEA FIRET Y, STOPALOWD & REFE LB HENLD
BT CHAREFNH I ERAHIE L FE T, STOPBHIGHD X REFHIE  EREFE L B0 SN A B TR DA 3173,
Mo EEHIELE9,

B BT OO, #0018 XK 2 CRHFAEENET,
STOP = LOWD L&

| _ Vret Gy
(OUTX-TAIL) = o
(REF)
V f X G |
Rrer) = [N = 0
(OUTx-TAIL) (1)

STOP = HIGHD &%

Vrer X G N Vrer X Gy

ljoutx-sTop) =
(ouTx ) Rrerny  Rerer)
R _ Vief X G(|)
(REFHI) I Vref % G(I)
(IOUTx-STOP) =3 ——
(REF) (2

ZZ7T
Viefl X, EROD FLHERE [+
Gyl E L FEHEE L L DL

9.3.2 PWMFIE

DT NARZNEAD DML LIZPWM S ZFRFEHIHIE L DMEHES L, ZNENDOE T2 2DF v /L TS 11D 1
DO EFILES, PWMA DX, REEH SOy M B L THEEATEE T, PWME S T RICEE
THE ST HHINT =T TR0 ET, PWMIE ST EMEIRAL v a/LRRHY | & e EI1ZSUPPLY B0 4y
FPI A LT IREEry 7 77 MUVLOKEREL L CLEDDAY — T v /B EA EHE TEET, PWMAL 7D~ wE
V% F NRLET,

R1LPWMNAYIDIYVEVS

PWMAZ s A
PWM1 OUT1, OUT2
PWM2 OUT3, OUT4
PWM3 OUTS5, OUT6
PWM4 OuUT7, OUT8

14 Copyright © 2014-2015, Texas Instruments Incorporated
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9.3.3 Z#) b2k

TPS92638-QLl7 /A RIZIXTZ A/ EFAULT A ®Y | Fifg, A —70 | BLOY —~ /b vy MO DO—fRAI7R R E
RSN ET, ZORBIZEY, TRTOEABIOT 7V —ab ORPUTIE SN T, e KROZHMENGHIE
R

T XA ADFAULTE L ZMCUNERE DL, 74V MREIN AIRRIZZRD E7, FAULTE 34—V KL AV DT A
KT NEIZFES T VT o 7 E N TWVET,

FORA AT, SNEBOEIFENFAULT S AZ R VLT E &  FI21ET S AADESIBA T 1070 TS FEA TR DI,
FAULT/SRAZMEHLET, MCUZERA LW T Z A — g Tl BHEFT 7 ICL TS BHEA T AZLI2E->To
BT NNV T ENET,

Py T AT AR, FEH DRI OGO T 4V AT HE FAULTE EZLOWIZ 2D E9,
P XV M T BLOA — T U LEDDB A, —~ /Ly M E 1 3A — 7 LEDDR I MR S D &
FAULTE U MRS ET, D7 4V hDSE | ZORBAMRIE SN2 THFAULTE VIELOWICHER &L, FAULT
BN IVT DM, TNAADE A 7L TDBFEA AT HZECE > TORIVT TEET,

// 7

I
|

R
OOh::
AR

ORI
g
ESSSSSNNN
k\\\
RN
.
AN

AAUARUAUURANNY

A\UALAAAARNNNY
SSRTRTRINRNNRRR

s

NSALANANANRANN

#0455 /
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MCUZE L2\ T F VA —ar O e Tl Ix K1ISAETHOTPS92638-Q1 FAULTE L 2 £l THE C& %77, 1
DL EDTFAARI T — 838U 5A . SIS TAFAULTE Y 2SLOWIC Y | 5 STV AFAULT A E LA T
LT, TR_RTOTAAAH NNy M T EET, FAULTI AL DA i %, K 331 RLET,

SUPPLY TPS92638-Q1

Internal
Pullup

FAULT

|_ Fault

Logic

GND

<~

[ ]
¢— — — Upto13ICs e
[ ]

SUPPLY TPS92638-Q1

Internal
Pullup

FAULT

| | Fault

Logic

GND

<

33. FAULTS A DN ADIER

D EIRIZ L > TFAULT AAZHIGHIZ /L ENAS, ENE VISR IVENS, FT213 T SAADE 1054 712725 TH
HEAATRDE, TRARIFAULT SRR L E9, MCUZRE LW T U —a ik, BHEA 7120 THD
HEAACLIZGEDOBR TNV I)TSNET, K 341%, FEMRZ AT TY,
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.

EW Mm
LP

f T /

x> ey

""""""" """""”'J ””””””’
”””””"‘

>z H 20 € ©OcC =
Sl T Sco 225 =
o 2 © S £ = cE
a e <C a5 Oc S5 o
2 ®© - 50 50
[ O O

17

34. TPS92638-Q1F /N1 AMD 7 #JL MLEDEHE, AFAULT/\’J(7b§'$71~§.‘I3|3"J(:HlGH(:7’)lJ’“/ TENTWS15
[ = |
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&2 7HI X
HIESRME
fREEE—N = - ZWTH D BE FAULT FISARADIE [ RRE HEZIT
BHEE FrFVIREE | AT =X 2
s BEEAN Y 57, f:’?;’(”b
. —p e N B 7z
FHE: N HIGHIZZ /L fhDF v RATA By
15 F - ITEHDLED V(suppLy) > 5V v Viioury < 0.9V FAULT LowlZF%E o 72l
AN S ENZRZ L,
” FTANTOAN S A7 B/HEA7IZL
T A
\ ST | S RCORNL T aA AR | BEERROM
AT &+ VisuppLy) — Viioutx) EAULT LowlZ3 HIGHI=7 /v i i »HY
1OFIBIOLED | V >5V v X OWIZRAE — >
}?Ui;/}ﬂw oo < 100mv T oncs i | WEANL A OE, | mERRoR
7 DT+ RN F 7 i
S SHBT | FRTORAN ST | BEERBLOM
Ny TV~OLEHE: - s P
FUERIEA |V, -V, ___ B HIGHIZ /v
e L O V, > 5V > (SUPPLY) = ~(10UTY) FAULT LowlZi%iE v
i/;yijﬁti@ﬁ DLED (suPPLY) > < 100mV G BN T TR E———
7 (Yo i 1H
PR
s o _ o ‘ ‘
T T ey > 5w | A >170°C FAULT | Lowicire [ O | v vt~ | e < 155°C )
Ta—7 4
v
S EE 1T ~T NS D EE
BT M52 | Viagmprg > 5V | 77 HE >110C NIA iU NIA ¥ P, | e < a00°c )
RN S— ENERLL T
FAEEHOER VisuppLy) > 5V i Ryen < 14000 FAULT LowlCit N/A FRCOAN Y &AT | HEA 7L< 2L
A

(1) ZWHAOFAULTE Y ZAMBINZHIGH~ e 2356 . W2 7 VAT U THIER D20 OFRE DT VT T EATIMERHVET,
9.33.1 A= EROKRE

F LA, FHFMCEZ DB EEDV suppLy) - Vioutg s A —7 Y ARHRIHEE THAV gy RiliOL X, A —7 A
PRI AR U ET, ORI, A —T AR O 7 )y F B ERE R (PWM23100%0D & &2ms, F721ZPWMFHE
TN THFEL TTODOPMWT 2—T ¢+ A 2/ E0E RLFETHE, T 3A AZFAULTZLOWIC S L E T L, 74 /L
ROFA LT ¥ L EA 7 ICUET, FAULTE Y AHIGHIZE SN A L, T _RTOF ¥ RN vy b LET, 4 —
7/% ﬁ)ﬁﬁwﬁéné& F ¥ RUIEIELET, T3 AT, AN 7 NOLEDDIE [ EEDOEFH03, SUPPLYE
FBIREEIZ D, TNEBEZ TODEAICH, =7 ARMER TS NHLZEIERE L TIEEN,

934 BEI7A—IVENYY

TPS92638-Q17 /S A AIZIE, ICOMBMBEL T2 Y= /b2 v o M T U ARERSBE DSBSV TV E T, 51T, AUl
TRIREZEA R iéLED@%%o%%IKJK 728D, T A RNZITHEA EIRE D @O R OVH B B AR5, 71 T L ATHE
7ot —= VLT A — VR Sy VRS RE DS S IV CUOVET,

TPS92638-Q17 /A AL, TNAAD VY AZGERIRE N LR T 512510 C, LEDERERD S ET (X 35425
), TPS92638-Q17 /A A% LEDE[RIC Y —~ /L Eab BT DL ZOMEEZ M H L CLEDDOEEE A& HIR T&
F9, TPS92638-Q1T NAADHELIIREN EF-35L, LX 2L — NSNS EFL ~LME T ?“67‘:&5 TPS92638-
QLB LULEDDIHE B M LET, ZOBROBADEIEIT—MIZ, 100%L L5 RIREZEIZ2% T, T, +
20CICBWTEITR RKED50% E TR FLET,
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Output Current in an LED String

I(setting)
90%
|
: 2% of I(setting)
| per °oC
50%
———————————————————— HA-——————==3
| |
| I
| |
| !
T(th) T(th) + 20C T(shutdown)

35. BE7+—=IENyY

CHLED@EWERE T, A TIRE B vy M T ALy 2 a LR THDT sputdown) | SET D E T, 773 AE50% D
L~V EHERFLET, TEMPE LV OEEA A FE 5L T, BIROWD DNBRASNLIRELRIE TEEd, TEMP
PWA =TV OFEOLE V=N B=H T I TR = al R, BROWBD DT DIET ¢y T BRI
PEDF T, Ty DAERRIT90% DL~ /L TOH D TH, TEMPE L DEEV qempy NI T D&, Tl FHARLET, Ty
OBEFEMIX, X 3TH2LNET,

Tithy = —121.7 °C/V x Vj7eyp) + 228.32°C

©)
2
18

16 \\

1.4 I~

12

1
0.8
0.6
0.4
0.2

0

TEMP Pin Voltage (V)

0 25 50 75 100 125 150
Thermal Foldback Temperature (°C)

36. TEMPEVDEREEY—TI - 74—V RNy 2 BELOBF

TEMPLGNDD IS A HRT T D& Virewpy D ME FL. TS EF-LET, TEMPE, 1VA B2 2L HEFE IR L O RITHE
PUaEHRT 58, Virewpy AL, Ty MR FLET,
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V(res)
— 0V
— 3.3V
80
/ \ 5V
60
40 // \

yd
20 N

100

Pullup or Pulldown Resistor (kQ)

NN

0
20 40 60 80 100 120 140 160
Thermal Foldback Temperature (°C)

(=< T B T 7T 4 _— a2 MR EOARMEIL. TEMPOEELE . GNDIZHER SN DD BVEITIEVIC T LT v 7 E
NOIEHRqempy DI Z > TELLET, ZDZLAE KM 37ITRLET,

W72 s e A FRE DB B IR T shudownyZ A DE, T/ AD T RTOLF 2l —HIT =7 L En T, i
FEREA I3 TSI, IREDRFEESN-EAT IS R ALy a /LR RE IR F T 88, T AL ADL X ol — X IFET Y
TATIIR0ET,

TPS92638-Q17 /A AL, —~ /LT ry "N bl B E~RIEICBIT T D AREE RO L LITIER L TES
W, ZHUE B L7C Y — b Sy RICEERE S TODBVE BV IS Tany 3 vy M ARELIEF IV A5
A D AREMED DY E97, FIRFAHNL, Ty HEE S JHPEE, BL e — 7556132 OBVE BITIKAFL
7,

9.4 FTNARADHHEEE—F

TPS92638-Q17 /A ADKEREE —RIE, BIELIFEIET S, 7 /31 AL, VisuppLyy235VEL L 40VEL T D& |2 )
ELET.
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10 77V =232 ERE

H: EO7T 7V —a i, TIOREERICE Enob 0 Tided | TITIEZ O EMEMEE
7B ARFEN U ER A, 8% O B AR5 OmEA IOV T, BERED
FALTHIWIL T2 BT ET, BEARIZE B ORGHEREEZMRFEL T AN 52 LT,
VAT LOWEEE R T AN E R HYET,

10.1 77V —2 3R

ZITIE, AN T IA T — VT A M2 E OB IR IZTPS92638-Q17 /S A A% F4E 425 7154 R LTZ, WD T
TV =2 a3 NZOWTIHAL ET, WLODDHITIE, 74/ NAEBED T KRBT 7 V7r—ar ~DT /3 A
O FIEOFEMZE R TOET,

10.2 KRBT TV — 3>
10.2.1 N> 2Lk BPWMERN

TPS92638-Q17 /XA AIZi%, tHAFHNHICA>DPWM AL 70380 £, ZHHI26 L CTLC555-Q1 PWMY = kL —#
AT HE MCUNREIZ/ARDE T,

Battery > _
Tail 1
I SUPPLY
EN
VDD IOUT1
Ewm; IOUT2
I0UT3 -
TLC555-Q1
PWM3 10UT4 ‘g‘i -
ouT PWM4 IOUT5 X x
I0UT6 - >
STOP TPS92638-Q1 |OUT7 A &
—— FAULT louTs - N 4
N VR a2
- - E
—— REFHI V] 4 ™
+ REF EAvAY A |
= Viay PR
- R N -
(REF) 4 “
TEMP - b
Rremp)
GND
v v ~

38. N2 UICLKBPWMERXDOREIKE
10.2.1.1 BEtEH

BRERSTAS Bl TOfE
I(TAIL) @ 20mA
I(STOP)(l) 40mA

D Ay = F xRN EDT— VT A NEHE, IisTop) = FXRNZEDAI T
FAE
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10.2.1.2 FHA/SERETFIE

ZORENTIE, Rpep B HEEGTA M L TR DB ZR EL . TLC555-Q1 CRDE R &M T 2PWMT 22— 7+
ATNEFRTELTWVET,

I 0.04
(STOP) @)
|
Duty cycle = _(TAL) _ 0.02 =0.5=50%
lstop)  0.04 ®)

10213 ZFVH =232 - NTx—I 2V ADKK

' { —

| F | |
|
i——w | e b—w | b--ll

W\‘W‘ ?051\?65/ 8 Hm‘ 1 00 0 1
= e e e 549000000 s _10M points 2 2
SUPPLY = EN = 14V PWMER L =  Ta—T1-F A7 SUPPLY = EN = 14V PWMERKH =  Ta—T71-F A7
1kHz JL = 50% 1kHz JL = 50%
CH1: PWM1 CH2: PWM2 CH3: Vi CH1: PWM3 CH2: PWM4 CH3: Vi
CH4: 1I0UT8 CH4: IOUTS8
39. N U ICKBPWMERFE. PWML, PWM2, 7FOJ & 40. NP ICKBPWMERY, PWM3, PWM4, 7FHAOJE
EBLIVHHER EBLVHHER

10.2.2 TAILBELUSTOPS A FRAD2DDEEL NI

RFEHRTAILBLOSTOPT 77— ar D4, TPS92638-Q17 /A AN SN TUVVHSTOP B L UTAILKE BE
FEFL IR CEET, ROBIKKIL, 77V —ar ORIEZRLIZLDOTT, RENRT TV r—a T,
20D LTV — A, Tl BTAILESTOP, ANy T TA KT — L TA~NEHEMAEL£3, TPS92638-Q1LT /31 A
b7 YR H A —RDOB L UD1E M T 5L, STOPB IO TAILKEREZfEA L CHE—OEF CHE c& %
T, TayF T HAE—RD2E, N T U L SN A IZSTOPE Y R L £ 77, STOPE AZIE, 77747
TIRNWEEZLOWIRIEZARFET D726, NEBIZ T VA ﬁ/#ﬁ%#ﬁ)f ELET,
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Tail
st
M I SUPPLY
IOUT1
EN IOUT2
PWM1 I0UT3 -
PwM2 I0UT4 w | 4
PWM3 I0UT5 R EAVAY
st PWM4 10UT6 y g b
op STOP TPS92638-Q1 IOUT? WY 3
D, — FAULT 10UT8 - b N M
N
% N A My
REFHI w [ x ey
+ R é REF E MR
—* y (REFHI) § | ™
- (bat) R(REF) g - -
TEMP § b
R(TEMP)é
GND
v v ~
41. TAILBELUSTOPS A FD2DDIEE L NI)LDEIEER
10.2.2.1 EREEH
Et T A—H B TOE
I(TAIL)(l) 10mA
I(STOF’)(l) 40mA
@D Ay = F ¥ AN EDT— NV TANEIE, lisTop) = FXRNZEDA T
FANEE
10.2.2.2 FHM/zERETFIE
TV —ar OF%ECIE, BIO W BT ESD 7202 32O EEFH R LE T,
200
R(REF) = V(REF) X | = 1 222 X m = 2444 kQ
(TAIL) . (6)
G 200
(0]
(sToP) ~ (TAIL) : . (7

RsTopy PHELHEIT10kQ T,
10.2.3 ZHRAEIRICKBPWMERN

TPS92638-QL7 /A A%, LA FIZHHI T 2012, BIRDHOPWM LA YR — R QO ET, BIFFRGE— I, A
T A hE— L BT 2— /L (BCM)DNAY AR« AL FIZ TSN ET NATAR A F OHEEND, TPS92638-
QLOEIRITT TR~ T NE T EN T THhy TV T earF o A HEEBERIEFELET, TPS92638-Q1
T AL, BIREESLEDIE S MEELNny 77U MEEEM R D07 B I BHIRY | 1B E—EICHERFL £
B

EIREENLEDEZEREN CERWITIEIE F42&, T A RIA =T VARl HAF Y1 a2 vy Mo LET,
ZD7D | THEPWMZEZIZEN A 12 L TF v RO ¥y MUV ERFET A2 BEID L ET, Lizni> T, bk
WAEIEENPWMAL v a/LR KOG RN EREET 5720 AN 7 RIBLOR2OHEES L E T,
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BCM
Battery High-Side .
] Switch » _L
TPS1H100-Q1 I §
R, SUPPLY
EN
PWM1 10UT1
PWM2 10UT2
R, I0UT3
PWM3 I0UT4 g
PWM4 IOUT5 §
I0UT6 “ §
STOP TPS92638-Q1 10UT7 § R
——— FAULT IouT8 - WS M
N § My
—— | ReFHI 3 VA -
L, REF NAVAY :i' .
—T= VYibat) R v M 5
(REF) Vi y
TEMP - B
R(TEMP)
GND
v <

42. ZRATBRICEK B2PWMEEDEEEE

10.2.3.1 EBHEH

Bt STA—H BITOfE
I(TAIL) @ 30mA
|(5Top)(l) 50mA

(1) I(TAIL) = %?*/V:&m%_/bﬁ’ﬂ\%(lﬁ‘ |(STOP) = %JY’;‘T‘/I/:“&@X]\“/7O
FANEN

10.2.3.2 ‘&t FE
Rrer AIEIRPUT B AR ELET,
200

G
Rrer) = ViRer) X 0 =1.222x = = 4.888 kQ
(STOP) 0.05

|
Duty cycle = A _ 003 _ 46 400,

lstopy 0.05

R

V(suppLy)min x 2 < ViPWM_ threshold)
R»] + R2 -

10.2.4 B—OFNA RAPSAEFIOF ¥ RIVICKYLEDZERENT S

KK KK KK

7

®

©

(10)

TPS92638-Q15 /S A A%, BEDOF v+ RN Z WA E DL T, LEDAN 7 O FIBkE 2R —hLE9, =

AUS I TENIZBIED SO, BIUREIRE /) 3 m<en £7,
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Battery
P
I SUPPLY
IOUT1
E\';lvw I0UT2
I0UT3
PWM2 I0UT4 y
PWM3 IOUT5 o
Sto L PWM4 I0UT6 ~ ~
P P STOP TPS92638-Q1 10UT7 p 4
é FAULT I0UT8 N A g
b
N
b

KK KK KK

| REFHI
e RReFHI) | REF
= Vipa
R
é (REF)
TEMP
R(TEMP)é
GND

KK KK KK

43, B—DF/NA A THHF v I ZEFER L TEREZ 1T BEKE
10.2.4.1 EBREHEH

At ST A—H BITOIE
I(TAIL) @ 30mA
Iistor)? 100mA

(l) I(TAIL) : ??*/V:k@%“—/vi/ﬂ\gé/}ﬁ\ |(STOP) = 9:’\7*71/:‘&@;(]\‘770
FAME

10.2.4.2 =/ FIE

R(RE;:)j;SJ:U{R(REFHD%@:F&ﬁH:\ %{Mﬁh%gﬁﬁiﬂbiﬁ‘o R(REF)LZ}:?‘_‘/V%!E‘E’?}%%\ R(REF)EJ:U‘\R(REFH|)6iX]\“/7O'§€fﬁ%§£H/J?
]\/\id—()

G
R =V, X U =1.222 x 200 =16.29 kQ
(REF) (REF) ™ | IN 0.03/2
(TAIL) / "N(channel) : (12)
G 200
)
R =V X =1222x ——————— = 6.98 kQ
(REFHI) = Y(REFHI)
(I(STOP) - I(TAIL)) I'Nchannel) (0.1-0.03)/2 12)

10.2.5 #BEOTNA ZAPSATNDOF ¥ RIVICKYLEDZERSHT S

AL OZHRNED T | HEELDTPS92638-Q17 A AEWFNAEH LT, Bl %2 DT SAAZFRENTHZLHTEET, RO
i, T ARET X RV O 2 TN AL T, KERO AR ZIRE T oA GhE 2 RmLzbOTT,
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Battery
I SUPPLY
IOUT1
EN 10UT2
PWM1 IOUT3
PWM2 I0UT4
PWM3 IOUT5
Stop PWM4 10UT6
Pl STOP TPS92638-Q1 10UT7
% FAULT IOUT8
= REFHI
. (REFH) REF
= Vibay)
R(REF)
| TEMP
R(TEMP)é
GND
SUPPLY
IOUT1
EN 10UT2
PWM1 IOUT3
PWM2 IoUT4
PWM3 IOUT5
PWM4 IOUT6
STOP TPS92638-Q1 10UT7
FAULT IOUT8
REFHI
R(ReFHI) REF
RreF)
TEMP
R(TEMPé
GND

44. BEDT/INA ATEINF + xR L TERENZET D EEER

10.2.5.1 ERFHEH

KK KK KK

KK KK KK

R NTA—SF BiIcofE
I(TAlL) @ 60mA
I(STOP) @ 200mA

1) lga = F¥RVZEDT =N FANEN, IgToR) = T Y IV ED ARy

A R

KK

KK KK

KK KK KK
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10.2.5.2 ‘& FIE

Rrerr)BEORgen BHEHUL, BEIAHELET . Rpepld. B TT —VERARELET . RrenBLURRern)?
FAAEDORIZLY, AN T EBRERELET, 77V —raildoTL, EBROZLEMEEELT2D, T /3A AT LICHEYE
BEHOREMEEZDHIELTEET, ZOT7 —Z2—MCIEHEM{LDOTD 77V r—a TIEELLDT RARIH[H
CHMEERZRETDHDOELET,

G
R = Vipep X ) —1.222x 290 _4629k0
(REF) = (REF) ™ | /N 0.06/4
(TAIL) (channel) . (13)
G 200
0
R -V, x —1222x—— 5 _6.98kQ
(REFHI) (REFHI)
Q(STOP) _I(TAIL)) /N channel) (0.2-0.06)/4 (14)
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11 FRICEIT S H#HEREIF

TPS92638-QLl7 N A AL, BT 7'V r—ar HICRERE AT, L3> Tl I, HEREMESH S E S - fl
PN OEEA G 2 BB SR FIC B B SV E T,

12 L4770k

121 VATZOMDHA RSA >

e Xy N B T DT80 THEAB0CRICT AL ENHVET, ANEENEEITEHWEE, MEES
DRELRBDATRENMEDN B £, BLEIL, WY B, LB — & L 2% Ff D TSSOP-EP/ X /r — AR CE £33, RIFFIC
PCBL AT UM IERICHEE T, #RPCBR L > TR EZ frili b T& ., 2T A ADO R HIRI 2 E 1M
Lo THEXTAYIZAR Al R T,

o HROBMYRERAZEDHT2D(Z, PCB_LEOSHFHIO EFIE TE L2 RELES, Zhd, PCB_LOSIFEIIL, /<
=D JE P A~D E B BRE R L 72 > TS T2 T, PCB LT/ 8w — VDO RGHIICE— R U Z7035RIT B
TUWaWGEIT, SR E e KRR EL T DL b CHE T,

o HMOBYRERE LT DHI20, Sy —Y DT TR Ny ROE FIZ, TEAEFELDY—~</L-ET7 2Bl %
ﬁ—o

o T RTOV—=</L-ETIL, FARARDIAEEB 2D FEADO T, DXL THUDD, 2 TEWTE - TEL
VIR HF, (SN LV REA TR 95720, F- M RIL85% L, EELET,
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122 LA4T79D R

O O @) @) @) O @)
O O O O O O O Power ground
on both top and
@) @) O O @) O O bottom layers
@) O O O O @) O
VIN [T]1 \/ 20 [T IOUT1
O TPS92638-Q1
VIAto Ground EN T2 10 [T IouT2
I
sTop [C1]3 i o o i 18 [T I0UT3
PWMI (T4 | | 17 [T louT4
|
PWM2 [T 5 : O O : 16 [T 10UT5
' |
PWM3 [T6 : 0) 0 : 15 [T 10UT6
I
PWM4 [CT]7 | i 14 [T 10UT7
I
FAULT (1|8 : o O : 13 [ 10uT8
I
TEMP [T 9 :_ ______ :&II GND
REFH [T 10 M T REF Thermal pad
@) @) O O O @) O
@) @) O O O @) O
O O @) @) @) O @)
O O @) @) @) O @)

45, TPS92638-Q1D L1477V MK

12.3 BFHEICDOINT

ZOF SR, BERBEN D OIRED =D BB "7 (TSD) [RIEE A 2 CUVET, E 72 m s B okt L
Tl AR E R E o M DN 7 S AR Z WIS T HLERHET, HEAIRENN 7 S5l
BT, MARA TR0 ET, HEEEIREME FL, —~/ 2 v v MU DN Y7 HinbE AT IS A% 5 W%
TEZE, AR EEA ARV ET,

7Y AN o TIHBS AT, ROBKCHEFILET,
8

Pacy = VisuppLy) * lisuppLy) — N x ViLepk) % lLepk) — R =
Z (REF) (REFHI)
k=1 (15)

2 2
V(REF) _ V(REFHI)

ZZT
N = XF ¥ /L OLEDL
V(Lepk= XF ¥ FZILVDOLED 122 OWTCOEERaY
Vrer) = ZEHEEE, 1UFKMH1.24V
lLepky = T ¥ R/LKD V- EILED TR
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TINA AL S THEESNDE 1RO, BBIEE LT SARDEA L —F L AR TIREZFHELET,
Ty = Ta+Rgax Pyc)
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412D U\VT (continued)

(16)
ZZT

Ta= JE PRI

Roia = BEATNLEHA~OEA LB —F A

P(|c) = {ﬁ%%ﬁ
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13.1

All trademarks are the property of their respective owners.
13.2 HERHEICEHT 5 EESE
A ZNEDTSAALL, REMZRESD (HrBfiis) (R N ML COET, RAFFFEI2IXEOHR T, MOSY — Mk 2 EIEE 1S
m 1L 272012, V=R L& a— ST 8D TAANRZEE T +— DMIANDLERHVET,
13.3 HE
SLYZ022 — TIHFEL.
ZOMFEEICIT HFEPIKFEO —HRB IO ERS LS TWET,

14 AhZhI, Ryo—2, BLVENIEHR

PABED_R—NZiF, AB=Hv Ry —  BEOYVESCUIE TR HEH SN TOET, ZROHOFEHR T, FREDT
AR LTSN QOB EH DT —2 T, ZOT —AI T ERLKELTINDLZLERHY, FX 2 A MRSETENDHE
LHVET, KT —HL — DT IU PRSI CWAIGATT., B AR O AE2 T BE<TEE 0,
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TEXAS
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TPS92638QPWPRQ1 ACTIVE HTSSOP PWP 20 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 TPS92638

@ 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: TI 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.

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 TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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)
TPS92638QPWPRQ1 |HTSSOP| PWP 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS92638QPWPRQ1 HTSSOP PWP 20 2000 350.0 350.0 43.0
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MECHANICAL DATA

PWP (R—PDSO—GQO) PowerPAD™ PLASTIC SMALL OUTLINE
r ﬂr%’ig
20 1

EEERLTLI

g .
[ TeruaL pao | e ™~
| | 450 6,50 0,15 NOM
sEppowe % 5w U M\
| SEPARATE SHEET | i }_fi |
O |
Gauge Plane
EEERREERY O
) /

W 10 N 0.25,
6,60 . R
6,40 s 0,75
0,50
-
r L ) A N

vy (AAAMAAAAMD .  seoting Plore » { S A

L 1,20 X 015 F N

40732254 /1 05/11

A.All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQOZ for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
E. Falls within JEDEC MO-153

NOTES:

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

PWP (R—PDSO—G20) PowerPAD" SMALL PLASTIC OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SIMAQQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQQ4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

ARRARARAAT

115 MAX.

g
=
e oL

LLLLLEEEE:

I Exposed Thermal Pad

Top View

Exposed Thermal Pad Dimensions

4206332—-15/A0 01/16

NOTE: A. All linear dimensions are in millimeters

A Exposed tie strap features may not be present.

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

PWP (R—PDSO—G20)

PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

enhance thermal performance

12x1,3 — |<—1 8x0,65

B SSl 0 t TERARTARE
%5// GYRNNeY —1,55
10,3 7 }
5,6 o © 2,4 3,4 5,6 (See Note E) Y| 2,4
% it X !
22222272272 37
g\(/)(le?e(r:oh:)gzll: A|\:| :|I|:| |:| |:| |: |:| |:| Example Solder Mask __|:| |:| |:| |:| |:| |:| |:| |:| |:| |:|
| = 37 (soe et €2 1) 18x0,65—— =—
le—— 65 ——
',/ Example
| Non Soldermask Defined Pad
[T TN Example

\
N,

/4'/ —— ] |~—0,3 N (See Note F) Center Power Pad Solder Stencil Opening
// A / Stencil Thickness X Y
f i 0.1mm 3.9 2.7
‘ ! :\ 0.127mm 3.7 24
\‘ 10— | e ,l Pad Geometry 0.152mm 3.5 2.2
W 0.07 J 0.178mm 33 X

.. All Arou ng/’

~.
S~ —

S—————-

Solder Mask Opening

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).
Reference table below for other

Increasing copper area will solder stencil thicknesses

(See Note D)

20x0,25

4207609-8/W 09/15

NOTES: All linear dimensions are in millimeters.

ocow>

This drawing is subject to change without notice.
Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
This package is designed to be soldered to a thermal pad on the board.

Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O2, SLMAOO4, 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>. Publication IPC—7351 is recommended for dlternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should
Example stencil design based on a 50% volumetric

metal load solder paste. Refer to IPC-7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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RETCETDEET RINA A, Web Y —)L, REMBER, TOMOUY—R%E, XS FET2TEMEOHD "THROEF, BELTH
V), BRESLTHREENCNI2BEEHORTRIL. E=FE0NNHEEDOFREIRALZETVHIBIRIAE, ARHILERTRHIC
AODSTERLET,
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