%%‘ﬁﬂl

; P TPS2231
TS s i . o TPS2236

JAJS155 WAS SLVS609

ExpressCardTM/\)— L 4= 11 R A1V F

5 R 77— 3>

@ ExpressCard™Z % > 5 — K (ZHEHL @ /—h-/Xvar
(ExpressCard/34 % 7= (3 ExpressCard/54) I VA A=
® ExpressCard™MEXRF v 7 U X MCES ® PDA
® ExpressCard™A > FUX > F—2 3> -HAFT @ F A -HAS
4/7&73?“;?5; _ ] @ FLESLUEY MY TRy IR
® WAKEREEE 522 2T L& HR— b
O TTLAY v VXA R *EE g

@ JEIRIRE L BHMIRE

® EHEEERESE . -40°C~85°C

@20 > TSSOP., 20> QFN. ¥ /324>
PowerPAD™ HTSSOP/X 4 — & THtis

TPS2231% & O'TPS2236 ExpressCard/ 87 — - ¥ & — 7 = A
2 - A4 v FiE. ExpressCardfItf Tl sha F— 2 L&
FEMY ) 02— 3 V&ML 9, TPS2231% & U'TPS2236
ExpressCard/S7 — A ¥ 4 —7 = 4 Z- A4 v Fid, ExpressCard

(>J) .
. Yy MR LT33V, AUX, BLULVAMIGL £§. &EIL
2E > PowerPAD™ HTSSOP/\y 4 — ¥ THt# \ 4
R SSOP/Ny I =2 TR | it pioo s s > CRBENE T,

TPS2231i3, 1A 1 v b DExpressCard/34 & 7= 13 ExpressCard/54

i AUXIN AUXOUT i
Host = =
Power i 3.3VIN 3.3VouT i
Source T T
= _ Q]
Py P, T
Ri 1.5VIN 1.5VoUuT L oI §
TPS2231 2114
T T 28
SHON PERST NEN=
1 SHDN ld 2 g Express Card
»|sTBY CPPE § §
»| SYsRsT CPuSB g
Host o
Chip oc
Set/Lock GND RCLKEN
Circuits é REFCLKs
REFCLK-

PowerPADT™M(3 5 X4 X - > XYL 4 > DFEFHET T, ExpressCardidPersonal Computer Memory Cardinternational Association DEFE T ¥,

ZDOEFNE. Texas Instruments Incorporated (TI) A3 Tiouk U =& #}

%, EROIERO—BE LTE ADICERTFH R 22V A Y i

(BAT) PETH SFITATRL TERLABDTT, TEXAS

BRHUC & > T R ERSEREHOESRIHIE L TOEVBDH BN T,

AT £ 3R, 5<% ¢ oTEmnae cnmEdccoon INSTRUMENTS SLVS536 000
BRSEERE LTIEETEL,

WEO TR S SUTHAICH Y £ LTI EREEROSIER £

THEAT &,

Tis & CRATIE, EXEERIC CEROBBEREL TV bhnb

59, BHLATOBERICE DV TRE L AMBEXEESICOE LTIk

AL 3EELEE A,


http://www-s.ti.com/sc/techlit/SLVS536

Vry FVERDOV AT LAEYKR - LET, TPS22361F. 22

o v I OExpressCardY 7 v b ROV AT L&Y E—-bLET,

TPS2231% K UTPS2236D MMk IZIZ. / — b3y ay, 7

22 by T8y, PDA, TUAN-HIATEENRDD ET,

o~

(0 BESHEME

HEXE DT 2 L ERDIKT 2 55844 7734 2 Dl
IZES T, MARBEEE5 A ET, $NTOEMBEIFEE, &
VI ESDIRGE kA T, Bk EfREFETS K5ICLTH
S0 EEEOEMMER ., AL TBETH D fid T
DI INT A= 2 DOEIZKD . T34 ZTHE Eh-{Lkk

ISHA LB BEHARHD T,

153 i

PACKAGED DEVICES()
Ta NUMBER OF CHANNELS
TSSOP PowerPAD HTSSOP QFN
Single TPS2231PW TPS2231PWP TPS2231RGP
—40°C to 85°C
Dual TPS2236DAP
DIy =S F7=T/) -V THHIETEE T, TN X2 TORRICRERF I T LIV (T b5, TPS2231PWPR),
HEXMRKER
BEREER (5 mko s VY) (1)
TPS223x UNIT
Vi.aviny -0.3t0 6 Vv
v, :)no;?;lJ;:/oltage range for card Vi 03106 v
Vi(aUXIN) -0.3t0 6 Vv
Logic input/output voltage -0.3t0 6 Vv
Vog.avour) —03t06 v
Vo Output voltage range Vo(1.5vouT) -0.3t0 6 Vv
Voauxour) -0.3t0 6 Vv
Continuous total power dissipation See Dissipation Rating Table
lo.avouT) Internally limited
lo Output current loauxouT) Internally limited
lo(1.5vouT) Internally limited
OC sink current 10 mA
PERST sink/source current 10 mA
Ty Operating virtual junction temperature range —40 to 120 °C
Tstg Storage temperature range —55 to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260 °C
TPS2231
L Human body model TPS22386, all pins except 2 kv
ESD E:igrglsgﬁtlc discharge (HBM) MIL-STD-883C PERSTx and OCx
TPS2236, PERSTX and OCx 1.5 kV
Charge device model (CDM) 500 \Y

(D) IEBHBRATRUEDZ FL R, BGHIE A X -V EHRIIEZDZENHNET, ThIBZA ML ADERDAHICDOVWTRLTHY ., 2D
F—23— b0 [HEREERME] (RSN EEMAZRETOAUBOBESEIEEN TV E R A, ERNKATEIROREICREREE <
& AEBOEELICHEBEE A2 B ET,

EMHEES (BIEH = "C/W)

PACKAGE Tp <25°C DERATING FACTOR Tp=70°C Ta =85°C
POWER RATING ABOVE T, = 25°C POWER RATING POWER RATING

PW (20)() 704.2 mW 7.41 mW/°C 370.6 mW 259.5 mW

PWP (24)(1) 3153 mW 33.19 mW/°C 1659.5 mW 1161.6 mW

RGP (20) @ 3277.5 mW 34.5 mW/°C 1725 mW 1207.3 mW

(1) Zh5DFINA Zid,. JEDECDIow-kEMR (ALIC2A > ZAD FL—X) ICERINATWVET (RP TR, RAESEHEE%120°CEREL T
WET), REOBEIEUDNDERIFEIE. TNA X LED/NT =Xy REFERED/NT /%y RIZERRIF LT LN,
(2) 2OF N1 Z &, JEDECDJIESOS51.5 high-kHEAR (255, 27L—2) ICKEINTWVWET, BH T, RAEAEEEE £120°CERE L TV

7,
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ERHEEN (BIER = "C/W) (5Z)

PACKAGE Ta<25°C DERATING FACTOR Ta=70°C Ta =85°C
POWER RATING ABOVE T, = 25°C POWER RATING POWER RATING
(1)
PowerPA[I)DAr::;t(z%)ldered down 993.4 mW 10.46 mW/°C 522.8 mW 366 mW
DAP (32)(") 4040.8 mW 42.55 mW/°C 2126.8 mW 1488.7 mW
HERENFRMA
MIN MAX| UNIT
Vi@a.aviny 3.3VIN is only required for its respective functions 3 3.6
Via.sviny Input voltage 1.5VIN is only required for its respective functions 1.35 1.65 \%
Viauxiny AUXIN is required for all circuit operations 3 3.6
loa.avouT) 1.3 A
lo@.5vouT) Continuous output current Ty=120°C 650 mA
loauxouT) 275 mA
T, Operating virtual junction temperature —40 120 °C
Ser—
BV

Ty =25°C,V @3.3viN) = Viauxiny = 3.3V,V (1.5vIN) = 1.5V,V |ySHDNx) ,V 17sTBYx) = 3.3V, V I(/cPPEX) = VI()cPUSBX) = OV,
ViysysrsT) = 3.3V, OCx. RCLKENx, #&UPERSTxIEF —7 > BEHNIE TN TEER FICEBRD 4 LERY)

PARAMETER | TEST CONDITIONS MIN TYP MAX| UNIT
POWER SWITCH
3.3VIN to 3.3VOUT with two T, =25°C, I = 1300 mA each 45 mo
switches on for dual T, =100°C, | = 1300 mA each 68
Power switch 1.5VIN to 1.5VOUT With two T, =25°C, | = 650 mA each 46 ma
resistance switches on for dual T,=100°C, | = 650 mA each 70
AUXIN to AUXOUT with two T, =25°C, | =275 mA each 120 mo
switches on for dual T, =100°C, | = 275 mA each 200
Rois_rery  Discharge resistance on 3.3V/1.5V/AUX outputs Vigstpnx = 0V, ldischarge) = 1 MA 100 500 Q
los@.avour (steady-state value) 1.35 2 2.5 A
Short-circuit out- T, (—40, 120°C]. Output powered into
los put current(® los(1.5vour) (steady-state value) a'short 0.67 1 1.3 A
los(auxour)(steady-state value) 275 450 600 mA
Rising temperature, not in
Thermal Trip point, T, overcurrent condition 155 165 °C
shutdown Overcurrent condition 120 130
Hysteresis 10
VO(G.SVOUT) with 100-mQ short 43 100
V, with 100-mQ short,
Current-limit From short to the 1%t threshold TP85ma7" 100 140
ti within 1.1 times of final current - us
response time limit, T, = 25°C VO(1,5VOUT) with 100-mQ short, 110 150
TPS2236
VO(AUXOUT) with 100-mQ short 38 100
N | . liauxin) 125 200
ormal operation
of TPS2236 lia.avin Outputs are unloaded, 17.5 25| pA
| Operation input li1.5viN) T, [-40, 120°C] (does not include 5.5 15
! quiescent current liauxiny CPPEx and CPUSBx logic pullup 85 150
Normal operation [ currents) 10 15 A
of TPS2231 I33VIN) K
li(1.5viN) 25 10

(/IR -FZXMFEICELY ZABEEZEFEEECEMEICRIFLTOET, #ICL
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Ty =25°C,V 3.3vIN) = Viauxiny = 3.3V,V j1.5viN) = 1.5V,V |ysHDNx) ,VI¢sTBYx) = 3.3V, V 1cPPEX) = VI(/cPUSBX) = 0V,
ViysysrsT) = 3.3V, OCx. RCLKENx. #&UPERSTxiE# — 7> BEHD B TN TEER BFICEHRD & WERY)

de-asserted

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
) liauxiny 200 320
| Outputs are unloaded, T,[—40, 55 15
1(1.5VIN) 120°C] (include CPPEx and CPUSBX -
. liauxiny logic pullup currents) 120 210
Normal operation 0 10 15 WA
of TPS2231 1(3.3VIN)
| Total input li(1.5vIN) 2.5 10
! quiescent current liauxing 250 440
Shutdown mode of I o avi CPUSB = CPPE =0V SHDN =0V 35 20| pA
1 5vIN (discharge FETs are on) (include 0.1 20
(LSVIN CPPEx and CPUSBXx logic pullup
liauxing currents and SHDN pullup current) T, 144 270
Shutdown mode of | 40, 120°C 35 10 A
TPS2231 1(3.3VIN) [-40, ] - L
li1.5vIN) 0.5 10
liAUXIN) — v 40 100
TPS2236 haaviy CPUSB. ° gPF;E ~3.3V (no card 0.1 10| A
| Forward leakage li1.5viN) present, discharge FETs are on); 0.1 100
kg(FWD) current li(AUXIN) current measured at input pins 20 50
T, = 120°C, includes RCLKEN
TPS2231 lia.aviny pﬂ llup current 0.1 50| pA
li(1.5vIN) 0.1 50
| T,=25°C 0.1 10 A
I(AUXOUT) T,=120°C y y . 50 28
N O(AUXOUT) = VO(3.3vOUT)= 3:3 V;
Reverse leakage Ty=25°C o(1.svouT) = 1.5 V; All voltage inputs 0.1 10
g(RvS) current (TPS2236 | lja.avou) T,=120°C | are grounded (current measured 50| M A
and TPS2231) 2 from output pins going in)
T,=25°C 0.1 10
li1.5vouT) T,=120°C 50 uA
LOGIC SECTION (SYSRST, SHDNx, STBYx, PERSTx, RCLKENx, OCx, CPUSBx, CPPEXx)
| Input SYSRST = 3.6 V, sinking 0 1 A
npu —
(SYSRST) P SYSRST = 0 V, sourcing 10 30| *
| Inout SHDNXx = 3.6 V, sinking 0 1 A
npu —
(/SHDNx) P SHDNx = 0 V, sourcing 10 30 "
Logic input P .
STBYx = 3.6 V, sinking 0 1
supply current | Input = = ? A
(STBYX) P STBYx = 0 V, sourcing 10 30| "
|(RoLKENX) Input RCLKENx = 0 V, sourcing 10 30 uA
lycpusex) OF Inputs CPUSB or CPPE =0V, sinking 0 1 WA
lycrrex) CPUSB or CPPE = 3.6 V, sourcing 10 30
Logic input High level 2 v
voltage Low level 0.8
RCLEN output low voltage | Output loreLKEN) = 60 LA 0.4 \"
PERST assertion threshold of output voltage (PERST 3.3VOUT falling 2.7 3
asserted when any output voltage falls below the AUXOUT falling 2.7 3 \%
threshold) 1.5VOUT falling 1.2 1.35
PERST assertion delay from output voltage %ﬁi\;gOUT’ AUXOUT, or 1.5VOUT 500 ns
PERST de-assertion delay from output voltage 3;3?%’9()&%??073:;;“ 1.5V0uT 4 10 20 ms
PERST assertion delay from SYSRST Max time from SYSRST asserted or 500 ns
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Ty =25°C,V @.aviN) = Vigauxiny = 3.3V,V j1.5viN) = 1.5V,V ysHDNx) ,ViysTBYx) = 3.3V,V |1cpPEX) = Vi(cPUSBx) = 0V,
ViysysrsT) = 3.3V, OCx. RCLKENx. # & UPERSTxIE# — 7> BEHNIZ TN TEER FICERD & LERY)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
3.3VOUT, AUXOUT, or 1.5VOUT
tweerst)  PERST minimum pulse width féa\l(lggg}lft of tolerance or triggered by | 100 250 us
PERST output low voltage 0.4 \'
— - lopersT) = 500 HA
PERST output high voltage 2.4 V
OC output low voltage logoc) =2 mA 0.4 \Y
OC leakage current Voyoc) =36 V HA
OC deglitch Eg::g}g(;zto or out of an overcurrent 6 20| ms
UNDERVOLTAGE LOCKOUT (UVLO)
3.3VIN level, below which 3.3VIN
3.3VIN UVLO and 1.5VIN switches are off 26 29
1.5VIN level, below which 3.3VIN
1.5VIN UVLO and 1.5VIN switches are off 1 1.25 v
AUXIN level, below which all
AUXIN UVLO switches are off 2.6 2.9
UVLO hysteresis 100 mV
Ay F T4
Ty =25°C,V @.aviN) = Viauxiny = 3.3V,V j1.5viN) = 1.5V,V ysHDNx) ,ViysTBYx) = 3.3V,V |1cpPEX) = Vi(cPUSBx) = 0V,
ViysysrsT) = 3.3V, OCx. RCLKENx. # & UPERSTxiE# — 7> BEHNIZ TN TEER BFICERD & LERY)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
3.3VIN to 3.3VOUT Cua.avou) = 0.1 UF, log.avoun = 0 A 0.1 3
AUXIN to AUXOUT Cuiauxoun = 0.1 UF, loauxoun = 0 A 0.1 3
o 1.5VIN to 1.5VOUT Crisvouny = 01 UF, logr.svoun = 0 A 0.1 3
t, Output rise times ms
3.3VIN to 3.3VOUT Ciizavoun) = 100 uF, Ry = Vigsuny/1 A 0.1 6
AUXIN to AUXOUT Criauxou) = 100 UF, Ry = Viauxiny/0-250 A 0.1 6
1.5VIN to 1.5VOUT ClLiv.svou) = 100 uF, Ry = V1 sviny/0.500 A 0.1 6
3.3VIN to 3.3VOUT Cua.avour) = 0.1 UF, log.avour = 0 A 10 150
AUXIN to VAUXOUT C =0.1uF, | =0A 10 150 s
Output fall times L(AUXOUT) UF, loauxoun) i
t when card removed | 1.5VIN to 1.5VOUT Cuisvoun = 0.1 iF, log1.svouny = 0 A 10 150
f (both CPUSB and | 3.3VIN to 3.3VOUT Ciaavour) = 20 UF, lo@avour) = 0 A 2 30
CPPE de-asserted)
AUXIN to VAUXOUT | C(auxour = 20 KF, logauxou) = 0 A 2 30| ms
1.5VIN to 1.5VOUT CL(1.5VOUT] =20 U.F, IO(1.5VOUT) =0A 2 30
3.3VIN to 3.3VOUT Cua.avou) = 0.1 uF, lo@.avoury = 0 A 10 150
AUXIN to VAUXOUT C =0.1uF, | =0A 10 150 )
Output fall times L(AUXOUT) UF, loauxoun) =
‘ when SHDN 1.5VIN to 1.5VOUT Cisvoury = 0.1 pF, losvoury =0 A 10 150
f assertetgi (cardis 3.3VIN to 3.3VOUT Cua.avour) = 100 pF, Ry = Vigayny/1 A 0.1 5
resen
P AUXIN to VAUXOUT | Cyiauxour) = 100 uF Ry = Viauxiny/0.250 A 0.1 5| ms
1.5VIN to 1.5VOUT CL(1.5VOUT) =100 },lF, RL = V|(1.5V|N)/O'500 A 0.1 5
3.3VIN to 3.3VOUT CLiaavour = 0.1 UF, logavour = 0 A 0.1 1
AUXIN to VAUXOUT | Cyiauxour) = 0-1 1F, loauxour) = 0 A 0.05 05
; Turn-on propagation | 1-5VIN to 1.5VOUT Crasvoun) = 0.1 uF, losvoun =0 A 0.1 1 ms
pdlen)  delay 3.3VIN to 3.3VOUT Cuaavoun) = 100 uF, RL = Vi@ aviny/1 A 0.1 15
AUXIN to VAUXOUT | Cyiauxou) = 100 uF, Ry = Viauxiny/0-250 A | 0.05 1
1.5VIN to 1.5VOUT Crisvou) = 100 UF, Ry = Vs sviny/0.500 A 0.1 15
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T, =25°C,V 3.3viN) = Viauxiny = 3.3V,V i(1.5viN) = 1.5V,V |ysHDNx) ,V17sTBYxX) = 3.3V,V |1cPPEX) = VI(CPUSBX) = OV,
VigsysrsT) = 3.3V, OCx. RCLKENx. & & UPERSTXxId# — 7>, BEHAD G TR TEER GFICEERDAEWVERY)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
3.3VIN to 3.3VOUT CL(S.SVOUT) =0.1 LlF, IO(S.SVOUT) =0A 0.1 15
AUXIN to VAUXOUT CL(AUXOUT) =0.1pF, IO(AUXOUT) =0A 0.05 0.5
; Turn-off propagation 1.5VIN to 1.5VOUT Cri.svour) = 0-1 UF, lo(1.svoury =0 A 0.1 1.5 ms
pd(ff) delay 3.3VIN to 3.3VOUT Claavour) = 100 uF, R = Vigav /1 A 0.1 15
AUXIN to VAUXOUT CL(AUXOUT) =100 uF, R, = VI(AUXIN) /0.250 A 0.05 0.5
1.5VIN to 1.5VOUT Cii1.svour) = 100 WF, Ry = Vi svin /0.500 A 0.1 1
EEE
TPS2231 TPS2231
PW PACKAGE PWP PACKAGE
(TOPVIEW) (TOPVIEW)
SYSRST [ 10 20 17 0C NC CI]1 © 24T NC
SHDN 12 19 7T RCLKEN SYSRST 12 2313 OC
STBY 13 18 7T AUXIN SHDN 13 22 /T RCLKEN
3.3VIN 1] 4 17 -1 AUXOUT sTBY CI{4 |~ 1| 21 [T AUXIN
3.3VIN CI]s 16 7T 1.5VIN 3.3VIN C1]5 | 20 13 AuxouTt
3.3vouT 16 15 713 1.5VIN 3.3VIN CI]6 } | 1913 1.5VIN
3.3VOUT 17 14 713 1.5VOUT 3.3VOUT L7 | | 183 1.5VIN
PERST 18 13 713 1.5VOUT 3.3VOUT CIs | |17 713 1.5v0UT
NC O o 12 |- CPPE PERST CTo | 16 1 1.5v0UT
GND 1] 10 11 [C13J CPUSB NC CI{10 “————— 15|11 CPPE
GND [T 11 14171 CPUSB
NC I} 12 1311 NC
TPS2231
RGP PACKAGE b A;PPSAZCZEiGE
(TOP VIEW) (TOPVIEW)
g2
‘% o é = cpPET CT 10 32| T3 RCLKEN{
& ‘o £ < = CPPE2 T2 ™~ ~7131 T RCLKEN2
(TTIT T IT ] CPUSBT (L3 | | 30T SYSRST
|20 1 18 17 16, NG CI|4 | l2o 13 Ne
STBY 115 I 15 AUXOUT NC CT5 | | 28 T STBYT
3.3vIN 2! 114 Ne CPUSB2 (1|6 | |27 = STBY2
. s ne 3.3vouT1 7 | 126 -2 1.5v0UTH
s.svouT = I 3.3VIN I8 | 25T 15VIN
NC 4, 120 1.5vIN 3.3VIN o | |24 T3 1.5VIN
P [ ——— 11 1.5vouT 3.3vouTz 110l |23[ T3 1.5v0UT2
6 v 8 9 10 PERSTZ |11 ! |22 T3 NC
STRLIENS {HES IS
(E/C)% 2 %‘& pERST1EE13| IZOE%
o w o 1S AUXOUTY LL]14, I 19111 ©cT
» AUXIN TS 218 T 7 SHDN2
NC - No internal connection AUXOUT2 {10 '"|F= SHDNT
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TERMINAL
TPS2231 TPS2236
110 DESCRIPTION
NAME NO. NAME NO.
PW PWP | RGP DAP
3.3VIN 4,5 5,6 2 3.3VIN 8,9 | | 3.3VOUTIC* ¥ 53.3VAH
15VIN | 15,16 | 18,19 12 1.5VIN 24,25 I | 1.5VOUTICH S 31.5VAH
AUXIN 18 21 17 AUXIN 15 | AUXOUTH L U'F v TEIRICH T 2AUXA S
GND 10 11 7 GND 21 g5 K
OV. 3.3V, £/l NS -1 E—Z X% H— RICHIRT S
3.3VOUT | 6,7 7,8 3 3.3VOUT1 7 O |24y 5ms
OV. 1.5V, F@NA -1V E-Z X & Hh— NIHIET S
1.5VOUT | 13,14 | 16,17 11 1.5VOUT1 26 o 21y FHH
OV. AUX. £@NTI -1 E-ZLXEH— RICHIRT S
AUXOUT 17 20 15 AUXOUT1 14 S 5 Fiih
OV. 3.3V, £/l NS -1 E—ZL X% H— RICHIRT S
3.3VOUT2 10 O |24y 5
OV, 1.5V, FB@NS -1 E-X LR EH— RICHIET S
1.5VOUT2 23 O |24, 5um 4
OV. AUX. £ERNSM A E—SF X% H— RICHIRT S
AUXOUT2 16 S 5 Fiih
svenas aveneT YRAFL) Y MAH-T 7T 47 -0—, HELAIMES,
SYSRST ! 2 6 SYSRST 30 ! W TAUXINIC TV T vy TEhTWET,
5= PCl Express 1 — RIC349 37— FEARE AT,
CPPE 12 15 10 CPPEI ! L RSB TAUXINE T 7y TE R T E T,
o USBH — KIZH ¥ % H— REAREA S,
CPUSB " 14 9 CPUSB1 3 I | RSB CAUXINKC TV Ty AR TV ET,
CPPE> 2 | | PClExpressi— KICHd 5 5 — FEARHAT.
AETAUXINIC T LT v TENRTWVWET,
—_ USBH — KIZH ¥ 3 H— REAREAS,
CPUSE2 6 I | SR CAUXINIC T L7y TE R TN T,
PERST | 8 | 9 | 8 PERSTI 13 O | 2Ovy FONDRIEBLAN-IST—F vy K (RIE %)
PERST2 11 O | 2Oy MADRELANIL-INT =5y K GRERX)
O oy MEOUAN T T 27 -0—, RELANIES,
SHDN | 2 8 | B0 | SHONT LT T RS TAUXINE FAT s TEATUET,
Say NEYUAA-TIT 1T -B— HBELANIES,
SHDN2 18 : HEB CAUXINIZ T L7 v TERTWET,
=av ZEINA AN T 747-0— SHELAXNIES,
STBY 8 4 ! STBY 28 L B TAUXINE 77y TE h T E T,
=55 ZECNA AN T 747-0— HELANIES,
STBY2 27 ! MEECAUXINIZ T L7 » TENRTWET,
EE/Oy V-1 x2—TIES, HADBE X0y FODKX MC
WM BHRBLANI-INT =Ty KGBELB L A—T>-KL12),
RCLKEN 1 22 18 RCLKEN1 32 10 | ANDBE. KA ML THTIT 17 (“O=")ICHIFT
Z&T. PERSTOF7H— NERFEE T,
AETAUXINIC T LT v TERTWET,
HEEIOy 7 A 2—TWVESHADHFE XO Y MDKZR M
T BRBLANINT =Ty RGEEE L. A -T2 RLT12),
RCLKEN2 31 10 | AADBE. KA ML THTIT 17 (“O=")ICHIFT
Z&T. PERSTOF7H— heBiE % d,
AEBTAUXINICT LT v TE R TVWET,
oc | 20 [ 238 | 19 oct 19 | 0 |20y hOKHT 2BERRT -2 AHA(F—T>- FL—2),
oc2 20 O |20y MIZMTIBEERRT—AHA(F—=T>-FL—2),
1,10, | 4,5, 4,5,
NC 9 12,13, | 13, 14, NC 12, 22, e L
24 16 29
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> % JVExpressCard/NT — - X1 v F

————————————————————————————— 1
3.3VIN : o |
| ST (Note A) |
| o
|
AUXIN —] o o (r0) (cs
I 2 Z \y
| |
I .
|
1.5VIN I o o 69—@3
| 3 |
[ s6 [
| . 7
| |
CPUSB I 7 < Current Limit I
1
| [ |
I ¢« | Thermal Limit I
cPPE —— M—L
| 3 ‘ I
| Control FAULT AuXN |
| Logic 4
| z |
STBY ——* a Delay |
| 8 |
| o]
| < |
| uvLO Y |
SHDN % I
I POR AUXIN |
| [ )—+
GND —
| |
| i ° }

3.3vouT

AUXOUT

1.5VOUT

RCLKEN

I A PG=/T—=Fy K
B.CS=8ft>2X
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7 17 JVExpressCard/NT —- X4 v F

[—————————————————————————— B
3.3VIN : * og © 3.3VOUT1
|
|
AUXIN — oo AUXOUT1
s2
|
|
1.5VIN —} og o 1.5 VOUT1
|
|
| |
I o o 3.3VOUT2
| s7 |
| 0 |
| % |
I »——/0—@};@3 | AUXOUT2
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E > OFFHHSHEA
‘CPPE

51— ¥ 2PCI Expressffig & 9K — F LTV BHA, “u-"
LRLHBASIEhEd, CPPER. WETL7 v 74BLT
AUXINATICESR S h &9, #— FAAShizE 22, -
F 23PCI Expresstfi & # K — b LT 2334, CPPEIZMBERY
277 v FicEmEhx ¥,

‘CPUSB
#— FAUSBHREA Y R — b LTWBHA, “u—" L)L
NANEhE$, CPUSBIE, W7 L7 v 7% L CAUXIN
AN EE T, - FaffAEhE S, 71— R
USBIBE % R — I LT 384, CPUSBIIMIEMIZS 5 v
IR E N E T,

SHDN
ZOANMRTH—F (“u=" L) xhde, I

FIRTRTOB/EMNEA 72U, KBFETHT 2 7 4 T2k
D%, SHDNIZ. WEH TAUXINIZT LT v T ENTVWET,

STBY
H—=FOFHABIZZOANLTH—F (‘u=" L) &h
L. BEAA v FERAZ UL -E—-FIZEDET, 33VE
FIEVEEZ A » F 28 A 71250, AUXA A v Fi34 v Iofi
BXhgd., #— FE&HATAHHZSTBY S 74— b X h7=35
A, BEZA v FIZOFFE— FiZ&x b, AUX, 3.3V, BXO*
L5V A v FARTNTA 71245 £¥, STBYIE. AT
AUXINIZT LT 9 FENTHET,

RCLKEN

ZO¥ViE, ANBEUmhe L TlELEST. ST —T vy
TR, TRTOHTE ﬁv—wﬁﬁ§&lmtﬂiéif
O, ZOFEBIFNEFETICL D “u—" REICHR T T,
TRTOEFEL - LHPFFHMICNE S L. 24 9 FiF
RCLKEN % f#FR LT, “NA4 " KRENOEREZEFTL £ 3 (WER
TAUXINIZ T LT » T ERTWET), RCLKENA ‘2" 256
“ONAT SBT3 L, PERSTA 7 74— b T3 720D & 4
v BEEERGL £ 3. AJIDOHA. RCLKEN%Z “u—" (I
F# 4% Z &, PERSTNB A 4 ~ DEMERIMG & IRIE X ¢ 5 Z &
BTEET,

RCLKENIZ N CHGEEFETICER S h T\ B 720, ZOE Y

=" ICOARETEE T, ABELT N A" ITREL
BOKSIFERL T L0, SRS K > T "u—" IZBE
EhbdL, RCLKENIZANIZEZD £9, ZhLISOBE, 20
v Ty,

RCLKENIZ, FA b VAT LICk T Oy - K343 %
L X —=TMZT B0 TE LT,

PERST

INT =Ty TS, ZOHIIETRNTOER L — L HFFAH
FAPIZIRE % £ TOM, 74— MREE("a =7 L ~OL) ISHER
XNhEd, TRTCOBIFL —LBFAFIAIZINE H . RCLKEN
PR (A7 L) Shbd &, RERITR ST 5 BRG]
DREE B ‘FWS’T/ﬁ?T"f— F N4 L) R,

7 =& VI “?hﬁ@%ﬁV~w#ﬁ§%FUTlﬁ
T#éE\;wﬁﬁ#7#—béhiﬁo

PERSTERE. wZ M ¥ 27 20501 1TH D . ExpressCard
EYV 2 ANDANTY, ZDOEHIE. PCI ExpressX— Z D
EY 42— L TOAHH &N, ExpressCardEY 2 =)L &) £y
FREEBICT 2R R D £ 9

I8 =T W, 87— &7 VI, F7zi3ExpressCardE Y 2 —
ANOBRBAREEZ-IFEFELHESNOLEA I
ExpressCard 2 # ¥ & — F D%} & L CPERST#% 7 4 — t T%
PDERHDET, 20728, Z D55 13ExpressCardE Y 2 —
AANDIST =7y P-4y Or—a2L L THEREL, BHEL —
JL & PERST & DOR#RiZExpressCard 2 % ¥ & — FiZid> & D &
ERINRTHET,

KA NI, VAT LYy FSYSRSTET7H— b $5Z &I
&->7T¥, ExpressCardEY 2 — L&Yty MREEIZTE X,
IDYAT L VEy MZkD, BEV-MHEEEZLDZ
L %< . ExpressCard® Y 2 —LIZxt L CPERSTAVER &
T, ZhFEE, v —24 (Warm) -V £y b EFFEh T,
7272L, 3= F(Cold) - 24— FDRWTY AT LV kY
FAEMH LT, PERSTA 7 ¥ — b SN TV EHBEZMET S Z
L TEET,

SYSRST

ZOANIZ, FA L - Y AFAICESTRIAL TER,
PERSTIC 45 %2 ¢, SYSRST&#7H— b ("u—=" L
~NJ)$ 5L, PERSTA 74—+ &hx$. RCLKEN,
SYSRSTD 7 # — M &k » THE4*2ZIF A, SYSRSTIE, W
ESTAUXINIZT AT » T ERTVET,

OoC

IOV, A—=T v - FLr—=rvHhTY, 3O0FBHFAA v
F (AUX. 3.3V, 15V) DWW Fh2NHEHkEic s s L, A
DOREFETIC& O, T2V v FBIERBHZIZOCH T H — b
(fe="vN) EhEY, ZhSO5A . MEFETIEA —
TUTHY, ZOEIIHHEEYIABE L CEEETICTILT v
TFTTEET,
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HEEEIRER

BEEHADEEESE
VOLTAGE INPUTS() LOGIC INPUTS VOLTAGE OUTPUTS®) MODE®)
AUXIN 3.3VIN 1.5VIN SHDN STBY CP® AUXOUT 3.3VOouT 1.5VOUT

Off X X X X X Off Off Off OFF
On X X 0 X X GND GND GND Shutdown
On X X 1 X 1 GND GND GND No Card
On On On 1 0 0 On Off Off Standby
On On On 1 1 0 On On On Card Inserted

MANBEICOVT, ONBELTIANBEN E—>F - ALy V2K -V FBELW DBV EEZBKRLET, ZhSOBE BER
Off T§ (AUXAHDiHE, OfEBENOVICENZ EZRBKLET),

QHABENIBE. OnEFLT IR v FH AL ThHY) . ANEEFHAICHERSATVWEZEEBKRLET, Offid, BRI v FH
FUHAMBFETIMA LA T THB I EERKLE T, GNDId, R v FHF T THAMBFETEA > TH Y . HAOEEHOVIC
TIWEGLENBIEERBKRLET,

B E— R ANFHEFLYTIHNEERROBEAEGDRICRLEZBFEMTLBDTY, TNhE5DE— FIE. RO [FHREBHHOHIEE
R] T [ANEM] ERENTVET, _

(4)CP = CPUSB AND CPPE (AND:#I2Hi71) T¥, CPUSB& L UCPPEEEFTAL D “N1" ThHIIE. CP=1THY . wThry
“O0-" 0FAEIECP=0TTY,

SRIEH A OEEESR
INPUT CONDITIONS LOGIC OUTPUTS
MODE SYSRST RCLKEN(®) PERST RCLKEN®
OFF
Shutdown
X X 0 0
No Card
Standby
0 Hi-Z 0 1
0 0 0 0
Card Inserted -
1 Hi-Z 1 1
1 0 0 0

(1) ZDFITIE. RCLKENIZAY v J AN TT, RCLKENIEAHAEL THY ., 4885 “O—" ICRETEH. -T2 T3h, £HES
1 E—F L ZHF (MOSFETDS — b B E) ICERT B EFTEE T, HBA D “NA7 IZLTIREN EEA,
(2) ZDFITIE, RCLKENIZOY v 7HATT,
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AUXINZA AT E T WEAIZ., $XTO AWM EEE
A4 9 FHA 712k £ (OFFE—F),

AUXINA A R, SHDNAT7H— b (“a—=" L~XL) Zh
L, AHBEBEZA v FRIRTAHIOEET, HHKE
FETAA VIiZhkDEd (Y vy b &Y -E£—F), SHDN% 7
Y= LEBRTFTH— b+ $5&, o257 — 12, SHDN%
7Y — b T BEIORIEISRD 5,

BIEZ A v FDOASNZ3IVIN, AUXIN, ¥ & U1.5VINAi
BEhTnT, I—FaAfAIA VAT, A IEE
W24 v FETNTCEHTIOEET, WHKEFETAA VIZ24 D
FT(I—FELE-F),

N—FEHFATIREICEIRAA v FDAJIZ3.3VIN,
AUXIN, B L ULSVINAHIG XM T BHA, 71— FHiAR
% (CPUSB# & U'CPPE) 2ttt S h s &, §NTHOAHIE
BW2A 9 FRAVIZEDET (I — FHAE-T),

A= FHRFA SR, $RTCOMNBIESEIMEhTnD & X
12, STBYA7H — b+ (“u—=" LxXL)Xhdk, #— i
AUXOUTEE A G 1, 3.3VOUTH & U1.5VOUTZ A v F
BA 71250 EFT (AF VN, -E—F),

H—FBHHAEHh, $XTOMHBEEDSEIMERTHD & X
12, BEZA 9 FOASIH 515VINE 72133.3VINAE 7124 5
&, H— FIZAUXOUTHEEH G < h, 3.3VOUTHE & O
1.5VOUTZ 4 »v FEF 712D £ (A X2 VN, - E—F),

H—FEFATIHNZ, BFZ A v FOASIZAUXINA
&, 33VINEZZIXL5VIN (F23Z20Ms) MG EhT
WZEWIBA, £ STBYA 74— (“u—=" LX) Xhi
WA, - FIC3EEIMEG S hEHA (OFFE—-F), 71—
FEFALZH%IC, BFAA v FDAINZ1LEVING K U3.3VIN
PG &, STBYZ 7 H — b ST anBAR, $TO
HHBESH — PTG I3 (- FHAE—-F),

WEFET

o EOREFETIE. 71— FRHAIR T BN L& TN
A2 Lz 2T 2T 4 I ET (- FELE—
K)o WBFETAT 275 4 T2k 501k, AHSIBOEFZ A »
FHF TI27% 5 72 T (Break - Before - Make) . WY-¢h D
A= FABEIA VT o747 (fu=")Ickb L, KE
FETH¥ET7 27 4 712k £3 (SHDNE VBT H— F ¥hT
WEWIEA),

FXFEFETIZ. SHDNAHRTH— b =L 2 T2 7 4
T2y, SHDNAF7H — s ¥ B £ TT 7 7 4 TIREE
LT,
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INT A —ZAEEER

VIN loa.avout/auxour)
T ™

LOAD CIRCUIT

GND
. tpd(ott) —¥

> todion) |

N Viaav
Vo(3.3voUT/AUXOUT) ‘/1 0% 90% ; 3.39)
° GND

Propagation Delay (3.3VOUT/AUXOUT)

L e M et

‘ H‘——— Vi@.av
Vo(3.3VOUT/AUXOUT) 4 00/90% \ 339
° GND

Rise/Fall Time (3.3VOUT/AUXOUT)

————— v
VIN M @30

| GND

ﬂ—ﬂ' ton !
——— Viaav
Vo(3.3voUuT/AUXOUT) 90%1 0% ‘ @20
° GND

Turn On/Off Time (3.3VOUT/AUXOUT)

VIN lo(1.5vouT)

T CL RL

LOAD CIRCUIT

VOLTAGE WAVEFORMS

\ GND
< tpd(otty —

> tod(on) |

——— Viasv
Vo(1.svouT) ‘/1 0% 90% ; (1:5%)
GND

Propagation Delay (1.5VOUT)

L e M et

‘ *—'t‘——— Vi(1.5v,
Vo(1.svouT) | 100/90% \ (:5%)
° GND

Rise/Fall Time (1.5VOUT)

GND

> ton

(—<___ Vi1.sv

Vo(1.5vouT) 90% 10% ‘ (1-59)
GND

Turn On/Off Time (1.5VOUT)

————— v
VIN M 1059
\

1. HIFE A & FRERIE

RRAISS

9578
FIGURE
Output voltage when card is inserted vs Time 2
RCLKEN and PERST voltage during power up vs Time 3
RCLKEN and PERST voltage during power down vs Time 4
PERST asserted by SYSRST when power is on vs Time 5
PERST de-asserted by SYSRST when power is on vs Time 6
Output voltage when 3.3VIN is removed vs Time 7
Output voltage when 1.5VIN is removed vs Time 8
OC response when powered into a short (3.3VOUT) vs Time 9
Supply current of AUXIN vs Junction temperature 10
Static drain-source on-state resistance vs Junction temperature 11
3.3-V power switch current limit vs Junction temperature 12
1.5-V power switch current limit vs Junction temperature 13
AUX power switch current limit vs Junction temperature 14
3.3-V power switch current limit trip vs Junction temperature 15
1.5-V power switch current limit trip vs Junction temperature 16
AUX power switch current limit trip vs Junction temperature 17
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RAIHE

OUTPUT VOLTAGE WHEN CARD IS INSERTED

vs

TIME
Vi(CPxx) e e e ey
2 V/div | |

s
= L.-w....n..-..- s

e
&

-.I..
Vo(3.3VOUT) Famues e sl S L o - o
2 V/div I e BTN

VO(1.5V0UT)  Jefmsstmmie -.-n.--.—u.--«-.—-_l;.----""'l

2 Vidiv 7 S W e

Voauxour) IS e A
2 V/div

t—Time — 1 ms/div
2

RCLKEN AND PERST VOLTAGE DURING POWER DOWN

VS
TIME

e R S T [

Vouxoun) | L

2 V/div 1.!\‘\- ‘

B N T e 1

V S
O(RCLKEN) { |
2 V/div { l

-] L ST
Lrpm e e T |
| |

VO(PERST) 4.
2 V/div

e i

t-Time -1 ms/div
4

RCLKEN AND PERST VOLTAGE DURING POWER UP
VS
TIME

. . .
ATl N S —— ]
2V/div |

p— s g b

RTINS
2vidiv | s

LT N | S, . SN [ —_)
2 V/div

t - Time - 5 ms/div
3

PERST ASSERTED BY SYSRST WHEN POWER IS ON

vs
TIME
Vi(sysrsT) #
2Vidiv |, B
T ———
Vo(PeRsT) ]
2vidiv | |
l

t — Time - 500 ns/div
5
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PERST DE-ASSERTED BY SYSRST WHEN POWER IS ON

vs
TIME
_— z .
I(SYSRST) i L
2 V/div -_ ¥
Tl e
Vo(persT)
2 V/div
.1-—--.—--d—-n.-—u—\.h—--r1-\.- - ————

t— Time - 100 ps/div
6

OUTPUT VOLTAGE WHEN 1.5VIN IS REMOVED
Vs
TIME

I ( “
Vi(1.5VIN) il 1 S

2 Vidiv | P SN [

Vogavoun o .

2 V/div b
T A
; Cy 5 P . O
LT Y e -t il e e g
2 Vidiv |
i [ T 1
i [ ]
Vo(auxvour) 4+ B g = 18 0
2 V/div | Cingm ol o

t — Time — 500 us/div
8

OUTPUT VOLTAGE WHEN 3.3VIN IS REMOVED

vs
TIME
L e e e a s e ] E
Vigaviny | 1 0
2Vidiv | i 1
] &, '
i -: H"‘-I--.-.—.r--l.m_-.-\...-__
Vo@avoury [ o """. |
2Vidiv | 1 |
' | S |
q i, —r--|—--|-—'u-|--.
Vo@.svout) | | |
2vidiv .- {
I S——" i
Vo@auxour) | i |
2vidiv | g |

| . Py = 3F0
4= Pyjmiminify = 12 0
| |
| Gt i pragmiai) = 60 oF
|

t - Time — 500 ps/div
7

C RESPONSE WHEN POWERED INTO A SHORT
(3.3VOUT)

Vs
TIME
i |
| s
Vo(&) 1
2 VIdivdl
" o Sy
|
10(3.3VOUT) deter e o
0.5 A/div |

t - Time - 5 ms/div
9
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Icc — Supply Current —pA

Current Limit— A

SUPPLY CURRENT OF AUXIN STATIC DRAIN-SOURCE ON-STATE RESISTANCE

VS VS
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
250
‘ 180 ‘ ‘
AUXIN + CPxx + SHDN+ RCLKEN/ 160 3.3V_AUX L
200 / 8 S a0 //
1 = E ~
AUXIN + CPxx 3 L
@ 120 L~
150 = — T £ LT
| — ] o £ 100 ==
o 2
= 0
5 0
/// AUXIN — 5 « 8 1.5VIN
100 = [ | %
86 —
50
20 3.3VIN
0 |
0 -40 -20 O 20 40 60 80 100 120
-40 -20 O 20 40 60 80 100 120
T,y — Junction Temperature — °C T, — Junction Temperature — °C
10 11
3.3-V POWER SWITCH CURRENT LIMIT 1.5-V POWER SWITCH CURRENT LIMIT
Vs Vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
2.10 1000
990
980
2.05
< 970
£
L 960
£
2 /’/ T e S
|5
L~ £ a0
=3
/ o
T 930
1.95 L1
L] 920
/
910
1.90 900
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
T,y — Junction Temperature — °C T,y — Junction Temperature — °C
12 13
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Current Limit — mA

Current Limit Trip Threshold - mA

500
490
480
470
460
450
440
430
420
410
400
390

AUX POWER SWITCH CURRENT LIMIT
VS
JUNCTION TEMPERATURE

—40

2000

1900

1800

1700

1600

1500

1400

1300

1200

1100

1000

-20 0 20 40 60 80 100 120
Ty — Junction Temperature — °C

X 14

1.5-V POWER SWITCH CURRENT LIMIT TRIP
VS
JUNCTION TEMPERATURE

-40

-20 0 20 40 60 80 100 120
T4 — Junction Temperature — °C

X 16

{'? TEXAS

Current Limit Trip Threshold - A

Current Limit Trip Threshold — mA

3.3-V POWERSWITCH CURRENT LIMIT TRIP
VS
JUNCTION TEMPERATURE

-40 -20 0 20 40 60 80 100 120
Ty = Junction Temperature — °C

X 15

AUX POWER SWITCH CURRENT LIMIT TRIP

VS
JUNCTION TEMPERATURE
800

760

720

680

640

600
-40 -20 O 20 40 60 80 100 120

T4 — Junction Temperature — °C

X 17
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TV r—2 a3 ER
ExpressCardDBIE

ExpressCardE ¥ 2 — i, PCI Express % 722 USB (Universal
Serial Bus) {2 HS L LV T A V4 =T 2 4 %A =T
KA V-5 — FT9, ExpressCardiZid, ExpressCard/34% & U
ExpressCard/54& L TREFEINDB2DD T 5+ —L-T 7 7 AND
DET, ZOEWE, AR ENEEEBD, Y 2 —LOIF
THD., ThhZh34mmé&54mmTd, ExpressCardE Y 2 —
NEHKRK—-PFTBHRZb v 2T ALI1E, ExpressCard/34&
ExpressCard/54DWW§hr—F, 72 3M % %K — P TZ
7,

ExpressCardDEIRE K

i 4 % ExpressCard® Y 2 — L OFHICEAKRE L .
ExpressCard 2 4 ¥ & — FIZEFZ S Nz EIEAMEH 4D 2 1 5 b
EOWTHAOMIGEA ENE T, A2 M- Y 27413, &
ExpressCard 2 @ v 123.3V, 1.5V, ¥ X UAUX% G T % 4
BRdDET, 27 LEKEIE, A9y bIZExpressCard23fiA
Sh7=R%ICHmMEhE 7,

ExpressCard=@ * 7 #121%, # — FOMA%E K Z MBS
5700220 Y (CPPEX &K U'CPUSB) #*d b 7,
ExpressCard €Y 2 —L2CPPE4 7' 5 v FItllid 5L, &
DiEHD “a—=" LIz k D, PCI Express# 4K — +§ 3
H—FRFAINAZ EpnFR R MR EhEd, CPUSBA Y
F v iz & 72354 . ExpressCardE Y 2 —JLiZUSBA ¥
HA—T x4 A%EHFE— L TWET, ExpressCardEY 2 —JL
2SPCI Express& USBOi 5% 44K — b LT3 #4132, CPPE
aﬁﬂ@bﬁﬁmﬁ%&ﬁayb_§m¢éwﬁﬁbhiio

A — R AR S5 (CPPE® X U'CPUSB) 12/l T, & 2
b 2T L&, VAT LADIREEIZEDWT, ExpressCardE
Va—NMCEFEAEMS TS84 IV ERELES, VAT A
DIRREIZ. 3.3V, 1.5V, hckUAUX)\ﬁE@H:l/—}I/U)Jﬁ% z
TEFKEINET, BHZHMICT 5720 BW%iUHWU—
L% FBEL—LEEHL, AUX’S:ﬁHJJEEFI/~)Ltﬁ,ﬁ:b§
K

ExpressCardDEIR X 1 v FEME

ExpressCard@IH X 4 v F13H 2 M FEL. Ok iEhE
12, ExpressCard 2 & v M7 —2RET 244 IV 7 &H
45 Z & T¥, ExpressCard’¥S7 —- 24 v Fi&, #— FifiA
BAT &, BEERES JUHBIEREL - L TERI NS & 2

F Y AT LDREL IZHESNT, 2A IV IERELET,
FZMEFEI Y -5 0EEL ROFMFIZLDERKSHh
7,

1. ExpressCard’$7 — - 2 4 v F O FEIF & MiBhEIEA W & &
T ITOHEE. A FHRFBAER TSI E S 2ICBfk%
<. ExpressCard3a % 2 Z ADFXTOBPF MG F 7124
DEF,

2. ExpressCard’ 37 — - 2 4 v FOFEEIE & iBhEE 5 & &
* v DYA L, ExpressCardBEIH A 4 v F 138 — FOHA%E
B L7212 TD A, ExpressCardiZBIFESHHE S ¥,

3. ExpressCard’SV — - 24 w FO AN TFEIR (+3.3VE =1L
+1.5V) A 7 ThH0 ., #WlhEBELY Y To 254
ExpressCard@EH X 4 v FIZRD &5 IZ8fEL 9,

a. = FRAAIZOTh R ST (7 — P23
AN Tuawn) AL, ExpressCard 2 1 v MMIEEHEA
e hEeA,

b. VAT LB OBFIRIEIZ 5 1B TH— FHRFA Sz
WA1E. ExpressCard 2 17w MIBFRM/HGEh A,

c. ExpressCard® FEJH (+3.3VE 7213+1.5V, H BV ZD
W) 234 7127 BRI 7 — R A X h T 38541
FAEI (+3.3VE+LEVORG ) DAHFA 712D #ilhE
WA ExpressCard 2 @ v MG h 4,

[X118~[X|23!=. ExpressCard DB/ A B O 2 4 3 Vv

SRRERLET,
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ExpressCardD 2 1 X > J X

Host Power
(AUXIN, 3.3VIN,
and 1.5VIN) }
\
SYSRST } /
\
\
CcPxx | < a »l
Card Power

(AUXIN, 3.3VOUT,
and 1.5VOUT)

1
| |
\ \ !
\ \ |
| \ !
\ \ T
RCLKEN } \ } }
|
T l } \
\ —» \
b k
PERST \ ‘ \ \ Tpd Min | Max Units
| ; ‘ | \ a System Dependent
\ ‘ ‘ \ \ b 100 us
REFCLK | | l | /S | c System Dependent
f ‘ ‘ T H d System Dependent
| H | e 100 us
g H—‘L c —m d T 2 20 ms
} e Ht g 10 ms
—f———n
18. 44 IV IEH - —FEFHALTHrSARX MEREA Y
Host Power %
(AUXIN, 3.3VIN, |
and 1.5VIN)
SYSRST 4“
CPxx \
[
Card Power |
(AUXIN, 3.3VOUT, | ‘
and 1.5VOUT) ‘
\
| \
RCLKEN \ L/l
f T \
\ ‘F»
\ | a
PERST J l | ‘ Tpd Min Max Units
{ f T \ a 100 us
REFCLK ‘ ‘ | ‘ b 10 ms
| | / ; c System Dependent
T \ d System Dependent
l«— b ﬂ
| ‘ e 4 | 20 ms

P%—ﬁ
.«

X19. 24 I V7G5 R A VEEEF VICLT25H— FaffiA
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Host Power
(AUXIN)

Host Power
(3.3VIN and 1.5VIN)

— e —»

SYSRST

CPxx \

Card Power
(AUXIN, 3.3VOUT,
and 1.5VOUT)

¢4

¢4

RCLKEN

PERST |
v

REFCLK AN SN\ SONNN AN ANAN AN

(Either Tri-Stated or Off) 277

EI3IVHEEISVERIML 728, BRX A v FIREI8E /2 IEBHODINT =T v T o= L XILRVE T,

R20.%4IV0EF5 KX VBENZXZ VN IRETH — FEHA

Host Power \
(AUXIN, 3.3VIN, and 1.5VIN) — ¢ ——— )
SYSRST \‘ l
CPxx - | ‘
\ \
| |
Card Power ‘ | \
AUXOUT, 3.3VOUT, and 1.5VOUT,
( an ) ! d—»| Ff
T T
RCLKEN > a \K
\ [
PERST | \‘ e ¥ [ Tpd Min Max | Units
. a 500 ns
REFCLK ﬂ_ﬂ_ﬂ_l‘l_h_l‘u‘h’ﬁ b System Dependent
‘ c System Dependent
d Load Dependent
| a e 500 ns

®20.24 IVIES KA MEfNC KR8 -4 v

20
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Host Power [

(AUXIN, 3.3VIN, and 1.5VIN) e ——»

\
SHDN ‘\ J
\
Il
T

\
CPxx w

"

Card Power
(AUXOUT, 3.3VOUT, and 1.5VOUT)

<
R

\
1
T
\
\
\
|
‘
\

System Dependent

RCLKEN ‘
E a ﬁ{—bﬁd
PERST | ‘ Tpd Min Max Units
ﬁ f 4‘ | ‘T\ a Load Dependent
b System Dependent
«—»c
REFCLK < \ | c 500 ns
d 500 ns
e
f

System Dependent

22. 44 I V(G55 —SHDN2 7% — b /=& DRl ST — 55 v

Host Power 4
(AUXIN, 3.3VIN, and 1.5VIN) |

SYSRST T

CPxx /‘

|

Card Power ‘ﬁ a H'\

(AUXOUT, 3.3VOUT, and 1.5VOUT) | \

[
RCLKEN | \ R

\

\

‘ N "
PERST \ | \ Tpd Min [ Max Units

\ \

a Load Dependent
\ b b 500 ns
REFCLK I § \ c System Dependent
d

\ ‘ [ 500 ns
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H—<IL-INy K<FEER

PWP (R-PDSO-G24)

EIFER

Z OPowerPADT™) Sy or — 12, Shiie — b ¥ v 2 ICE
Bt 2 kO ICqEt e h/z, B L2 — <L oSy F 3%
XhThEd, 2O -5y K471 v b3 (PCB) 1=
BAEEAMIT 5 . PCBAE— v 2 E LTHRATE 9,
¥, =< -7 EHHALT, =LV FErIF v
N 7L — Y E72I3PCBAICERET Skl s e — b o v o H
BICEHEERT 2 e TEET, ZORFHILD ., IC15D
BiEr st hEd,

PowerPAD™) $ ) 4 — 212D T OBNIEI I OV 7 D ELRER
BEHORFEIZOWTIE, 72 =H)-FY —7T [PowerPAD
Thermally Enhanced Package] (TISCERZES-SLMA002) 36 L U8 7
TV — g7 —7 [PowerPAD Made Easy) (TIX k%
FSLMA004) 2B L T Z& 0, WihEFr—LoX=D
www.iicom CAFTE 9,

ZORy r—=VOBEM L7z =L o3y FOfHEERDOK
IRLET,

}

N

:

65

AAARAAERARAT

Exposed Thermal Pad

5,16

410

Top View

D ATOBREORMIZ I Y A — PLTT,

LLEEEREERE

S —

4206332-10/A 12/04
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H—<IL-INy K<FEE

PGP (S-PQFP-N20)

BHASME(C DOV T

ICH 6 DEYRE S Rt E v E 5,

ZOSy =V, ABe — by v o IcEBEERT A &S
BRI BHLEY =L - oSy PRI R TV ET,
ZO¥ =<)L -8y Fid, 7YV Y MR (PCB) 2k — ¥ v
2 LTHMATE S L3512, PCBICEEEHRN T2 0EAH

DEF. F7 B ETABIILT. $—vlsSy K4 ZONyr—VDBE Lz —< I8y KOFHEERD
75V K- TU—VEZEPCBICGI S h 7=l ke — b
VU ORBICEBEEN T A TEE Y, ZOREHI KD,

QFN (Quad Flatpack No-Lead) /¥ v o — ¥ & Z ORIz o0
Ti&, 77V —v 3 -LAKR—1 [Quad Flatpack No-Lead
Logic Packages] (Texas Instruments 3k #5SCBA017) % 2HE L
TLEZN, ZORFF 2 AV ME, F—LX=Vwww.ticomT

AFTEET,

KRl £9,

5
U U | —— Exposed Thermal Pad

|
l
20 \
T [ T ‘/C 6
) | ]
216 1019 ot
l ’ - \ (-
|
13 ! o
NH00
15 ! 11
+0.10
2167010

D RATOBRTEORMIZI Y A= L TT,

Bottom View

4206346—-2/C 04/05
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PACKAGE OPTION ADDENDUM
INY =T ER

Orderable Device Status Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp @
Type Drawing Qty
TPS2231PW ACTIVE TSSOP PW 20 70 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2231PWG4 ACTIVE TSSOP PW 20 70 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

TPS2231PWP ACTIVE HTSSOP PWP 24 60 TBD CU NIPDAU  Level-1-220C-UNLIM
TPS2231PWPR ACTIVE HTSSOP PWP 24 2000 TBD CU NIPDAU  Level-1-220C-UNLIM
TPS2231PWPRG4 ACTIVE HTSSOP PWP 24 2000 Green (RoHS & CU NIPDAU  Level-2-260C-1 YEAR

no Sb/Br)
TPS2231PWR PREVIEW TSSOP PW 20 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2231RGP PREVIEW QFN RGP 20 91 TBD Call Tl Call Tl
TPS2231RGPR ACTIVE QFN RGP 20 3000 TBD CUNIPDAU  Level-2-220C-1 YEAR
TPS2231RGPT ACTIVE QFN RGP 20 250 TBD CU NIPDAU  Level-2-220C-1 YEAR
TPS2236DAP ACTIVE HTSSOP DAP 32 46 TBD CU NIPDAU  Level-2-220C-1 YEAR
TPS2236DAPG4 ACTIVE HTSSOP DAP 32 46 TBD CU NIPDAU  Level-2-220C-1 YEAR
TPS2236DAPR ACTIVE HTSSOP DAP 32 2000 TBD CU NIPDAU  Level-2-220C-1 YEAR
TPS2236DAPRG4 ACTIVE HTSSOP DAP 32 2000 TBD CU NIPDAU  Level-2-220C-1 YEAR

M= F4 T 2F7—2RBRDEIICEZESNTVET,

ACTIVE : #E 7 N1 AW FARETHICHEI A TOET,

LIFEBUY : THC & W FINA ZDEEFIEFEFRERI N, 517821 LBEAPEI AN TT,

NRND : ##EZETRICHBEI A TV ER A, TNA XABBRTFEOBREE YR — T2 ADICEESNTVWETY., TITEFREFHICCORREFERT S 2 & £ HE
LTWEEA,

PREVIEW : F/\1 ZERRBEATTP . FLEEI/FHBRINATOVERA, YO TILHRHEINZIBEE. BRI EVEEP»HVE T,

OBSOLETE : TUC & W) F/INA RDAEFENFIESE L 7,

@Ia- 75> -BREICEBLAHAPETS > THY . Pb-Free (RoHS) # & U'Green (RoHS & no Sb/Br) ¥ & V) £ ¢, RFIEHRS L VHGERBDFEMICDOWVT
1%, http://www.ti.com/productcontent © ZFEEB < 72 & Ly,

TBD : Pb-Free/GreenE# 77 W RES N TWEH A,

Pb-Free (RoHS) : TIIC &1 5 “Lead-Free” % /-1 “Pb-Free” (387 1) —) IX. 6 DOME TR TICH L TIREDROHSEM £ /- L TV A F EHEZEEKRL £
T ZhiCik. REOMEANTHROEEN0IBEBALVEVWIESLEThET, SRTEAMITILICHE I TWIHE. TIOHT ) —HRIGETE
SN T)—-TOEXTOFAICEL TVWET,

Green (RoHS & no Sb/Br) : THC & 133 “Green” 1. “Pb-Free” (ROHSEH#) ICMMAT. EX BN LV T FEL (Sb) aX—R & L-#MME S H 0 (HOE
BMERDBrE/IISOEEN 01K EBAL V) ZEEBKRLTVET,

C)MSL. E—7iRE -- JEDECEFIZESMIL M - MHRMEL NIV, BLUE—TFABETT,

ERLBHRILIVRBER CON—JICEHE SN BRI, RSN AR TOTIOMES L URBERL TV E T, TIOMBES L UREIE. E=FICL
STRESNABRICESIVTHN . ZOLS LBEROEEEICOVWTAIS DRAS I VRIDBITI DD TR SN EEA, BEZENSDERELWRIHET
B37-HDNBARBTITHVET, TITR, EXRLEVCRTERLBREREINCRY e FIREH A, 5lZHmE el (&0 2UANZEH
BLUIEEME IO L THEHRBRPEESTRIET L TOEWVRENH Y ET, TIBLUTIHAOHIEE . BEDEFRERBERE L THR->TWE L8,
CASESX® Z DOFIRE h-EHR/ ARSI WEEP» H ) E T,

WAEBBEICEVTH, ZTOLILFWRPSECBITIOBFEREE. TICL > TERRN—IXTEEICRTIND, 2O RF 14> METEATOTIHEOASEA
ik %#BAIBEdHIEL A,
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MECHANICAL DATA

PWP (R-PDSO-G**) PowerPAD™ PLASTIC SMALL-OUTLINE PACKAGE
20 PINS SHOWN

AHAHH A {ﬁge,mﬁtpog)
IEEEEENLLT l

1 10

— A ————

T e 3 (A he
1,20 MAX
, 0.0 j [A]o10
PINS **
DIM 14 16 20 24 28
A MAX 510 510 6,60 7,90 9,80
A MIN 4,90 4,90 6,40 7,70 9,60

4073225/G 08

EDOA 2TOBRTEOEMIEIY X —MLVTT,
B. M3 FELLKERTIZENHYNET,
C. AETEICENUXPREEEHEE A,
D. 2Oy =23, EMRMEDY —<Ib - /¥y RICHEBARFTENB LD ICEHETIh TVET, HRERL A7 MIOVWTIE
T =HI-TF)—7 [PowerPAD Thermally Enhanced Package] (TIX#AZESSLMA002) &8 L T &L,
ZORF 142 MEKR—LR=Dwwwti.comTAFTEET,
E. JEDEC MO-15313@& LTV T,
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MECHANICAL DATA

DAP (R-PDSO-G**) PowerPAD™ PLASTIC SMALL-OUTLINE PACKAGE
38 PINS SHOWN

A Thermal Pad
/(See Note D)

1 19

[ A
Seating Plane _w G_—\\J ]—L
[&]o.10
PINS **
DIM 28 30 32 38
A MAX 9,80 11,10 11,10 12,60
A MIN 9,60 10,90 10,90 12,40

4073257/8 08/03

L ETORTEDBEAMIEI )X —RLVTT,

B FELLERETEIEPHET,

L ARIETTACENIRREBEEAE R A

L ZDINy =T BEAREDY —<Ib - Xy RIZEBRMFHIND LI ICHEF IR TVET, HBEERL 177 MMIOWTIE.
T =#HJ-F1)—7 [PowerPAD Thermally Enhanced Package] (TIX#EAZESSLMA0C02) #LBL T &,
IO RF 14> MMER—LR=Iwww.ti.comTAFTEE T,

E. JEDEC MO-153I3#& L TVWE T,

OO w>»
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MECHANICAL DATA

RGP (S-PQFP-N20)

PLASTIC QUAD FLATPACK

Top and Bottom

Pin 1 Index Area /

~
[S2]

~
o
(o]

=

20

o

o~

(o]

W
(o]

o

(e}
o

S iy gy Ny S

0,20 Nominal
Lead Frame

—»

(1\[0,08|C

Seating Height

j Seating Plane
e ] T
0

0,0
0,65
20X ===
0,30
1 } 5 f
JUUUU
| 6
0D | -1 .
|
) -
-+t - + -—1Cc 4x [2,00]
) -1
) | =1 4
10
1
i 0,50
Anfn
15 J 1
0,30
Exposed Thermal Pad 20X 0,18
N o 0,10 @[c[A]B]
Bottom View 0,05®|C
4203555/E 12/04
D OA RTORTEDBAMIEI YA —MLTT,
B REFELLKERTBEZENHYET,
C. QFN (Quad Flatpack No-Lead) /¥ 4o — J#&Rk
REDOHAFME S L OBHEEEE2 IS Xy r—J08%—<Ib - Xy REERICEBM T ILEL»H) T,
BHUAY—<IL - /Ny FOTEICEAT 253G, B2RET7 22— b2SBLTLEIN,
@’A‘%U— FRICOWTI, 8R7 22— MIGE#HINTWBE Y =<)L - /Ny RKEIESBL T30,
3 15
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MECHANICAL DATA

PW (R-PDSO-G**)

PLASTIC SMALL-OUTLINE PACKAGE
14 PINS SHOWN

LI

0,15 NOM

Gage Plane &

4,50 6,60
4,30 6,20

1L L "

«— A —p

;LU_U_U_U_U_U_LLI v Seating Plane ¥ ( I[\ ]

ots §

PINS 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

L BTOIRTEOBAIEI ) X — MNLTT,

B FEELKERTIZENHVET,

L ARTEICIZ0 BT DN Y PREEEHEE Ao
. JEDEC MO-153IC & LTV T,

o0 o>

(SLVS536C_April 2005)
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