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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vpp Relative to GND ............... -0.5V to +6.5V
Voltage Range on Vppa Relative to PGND ........... -0.5Vto +6.5V
Voltage Range on CP1, CP2, and Vyp

Relative to PGND...........ccoooccoiiiiiii -0.5Vto +7.5V
Voltage Range on All Other Pins

Relative to GND........cccovvvv, -0.5V to (Vpp + 0.5V)

Maximum Junction Temperature ...........ccccocceeeviieninnen.. +125°C
Maximum Power Dissipation (Ta = -40°C to +85°C) ....... 700mwW
Storage Temperature Range .............ccceoee -55°C to +150°C

Soldering Temperature......... Refer to the IPC/JEDEC J-STD-020
Specification.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS

(Vpp = +3.3V, Vppa = +5.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Digital Supply Voltage VpD 2.7 6.0 \
Vee = 5V, |lcc| < 80mA 4.0 6.0
Card-Voltage-Generator Supply Voltage VDDA ce llccl vV
Vce = 5Y, |Iccl < 30mA 3.0 6.0
V Threshold voltage (fallin 2.30 2.45 2.60 vV
Reset Voltage Thresholds 1 - voltage (falling)
VHySs2 Hysteresis 50 100 150 mV
CURRENT CONSUMPTION
Active Vpp Current 5V Cards lcc = 80mA, fxTtaL = 20MHz,
(Including 80mA Draw from 5V Card) IDD_sOV | 3 — 10MHZ, VDA = 5.0V 215 | mA
Active Vpp Current 5V Cards | lcc = 80mA, fxTaL = 20MHz, 135 mA
(Current Consumed by DS8023 Only) DD_IC fcLk = 10MHz, Vppa = 5.0V (Note 2)
Active Vpp Current 3V Cards lcc = 65mA, fxTaL = 20MHz,
(Including 65mA Draw from 3V Card) IDD_30v | 5 = 10MHZ, Vipa = 5.0V 100 1 mA
Active Vpp Current 3V Cards | lcc = 65mA, fxTaL = 20MHz, 35 mA
(Current Consumed by DS8023 Only) DD_IC fcLk = T0MHz, Vppa = 5.0V (Note 2)
Active Vpp Current 1.8V Cards | Icc = 30mA, fxTaL = 20MHz, 70 mA
(Including 30mA Draw from 1.8V Card) DD_18Y" | {5« = 10MHz, Vppa = 5.0V
Active Vpp Current 1.8V Cards oD I lcc = 30mA, fxTaL = 20MHz, 35 mA
(Current Consumed by DS8023 Only) - fcLk = T0MHz, Vppa = 5.0V (Note 2)
Inactive-Mode Current IDD Card inactive 500 HA
DS8023 in ultra-low-power stop
Stop-Mode Current IpD_SToP mode (Note 3) 10 nA
CLOCK SOURCE
Crystal Frequency fXTAL External crystal 0 20 MHz
fXTAL1 0 20 MHz
0.3 x
V -0.3
XTAL1 Operating Conditions LXTALT Vbb v
0.7 x VDD +
VIH_XTALA1 Voo 03
' CXTALT,
External Capacitance for Crystal 15 F
P y CxTaL2 P
Internal Oscillator fINT 2.7 MHz
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RECOMMENDED DC OPERATING CONDITIONS (continued)

(Vpbp = +3.3V, Vppa = +5.0V, Ta = +25°C, unless otherwise noted.) (Note 1)
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PARAMETER | symBoL | CONDITIONS | MIN  TYP MAX | UNITS
SHUTDOWN TEMPERATURE
Shutdown Temperature TsD | | +150 °C
RST PIN
) Output Low Voltage VOL_RSTH loL RST = TMA 0 0.3 Vv
Card-Inactive Mode = =
Output Current lOL_RST1 VO_LRST = OV 0 -1 mA
Output Low Voltage VOL_RST2 loL_RST = 200pA 0 0.3 \
Output High _ Vce -
Voltage VOH_RST2 | lOH_RST = -200pA 05 Vce \
Rise Time tR_RST CL = 30pF 0.1 ys
Card-Active Mode | Fall Time tF_RST CL = 30pF 0.1 us
Shutdown Current
Threshold IRST(SD) -20 mA
Current Limitation IRST(LIMIT) -20 +20 mA
RSTIN to RST Delay | tD(RSTIN-RST) 2 us
CLK PIN
Output Low Volt V | = 1mA 0 0.3 V
Card-Inactive Mode UIpLt —ow votage OL_CLK1 OLCLK m
Output Current loL_cLKA1 VoLcLK = OV 0 -1 mA
Output Low Voltage VOL_CLK2 loLcLK = 200pA 0 0.3 \
Output High _ Vce -
Voltage VOH_CLK2 | loHCLK = -200pA 05 Vee \
Rise Time tR_CLK CL = 30pF (Note 4) 8 ns
Card-Active Mode Fall Time tF CLK CL = 30pF (Note 4) 8 ns
Current Limitation ICLK(LIMIT) -70 +70 mA
Clock Frequency foLk Operational 0 10 MHz
Duty Factor o CL = 30pF 45 55 %
Slew Rate SR CL = 30pF 0.2 V/ns
Vce PIN
Output Low Volt V lcc = TmA 0 0.3 V
Card-Inactive Mode ulpu! “ow Vollage cet cc m
Output Current lcct Vce = 0V 0 -1 mA
Iccsy) < 80mA 4.75 5.00 5.25
lcc@v) < 65mA 2.78 3.00 3.22
Icc(1.8v) < 30mA 1.65 1.8 1.95
5V card: current pulses of 40nC
with | < 200mA, t < 400ns, 4.6 5.4
) f < 20MHz
Card-Active Mode Output Low Voltage Veee Y
3V card: current pulses of 24nC
with | < 200mA, t < 400ns, 2.75 3.25
f < 20MHz
1.8V card: current pulses of 12nC
with | < 200mA, t < 400ns, 1.62 1.98
f < 20MHz
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RECOMMENDED DC OPERATING CONDITIONS (continued)

(Vbp = +3.3V, Vppa = +5.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Veey) = 0to BV -80
Output Current Icc2 Vee@y) = 0 to 3V -65 mA
Vi = 1.8V -
Card-Active Mode ccagy =0t 1.8 30
Shutdown Current
Threshold lccsp) 120 mA
Slew Rate VCCSR Up/down, C < 300nF (Note 5) 0.05 0.16 0.22 V/us
DATA LINES (/0 AND I/OIN)
I/O < I/OIN Falling Edge Delay tD(10-10IN) 200 ns
Pullup Pulse Active Time tpy 100 ns
Maximum Frequency fIOMAX 1 MHz
Input Capacitance Ci 10 pF
/0, AUX1, AUX2 PINS
Output Low Voltage VoL_101 loL_10=1mA 0 0.3 V
Output Current | V =0V 0 -1 mA
Card-Inactive Mode P oL_Io1 OLIO
Internal Pullup
Resistor Rpu_10 To Vce 7 11 15 kQ
Output Low Voltage VoL 102 loL 10 =1mA 0 0.3 \
Output High N
Voltage VOH_I02 lOH_10 = < -40pA (3V/5V) 0.75 x Ve vee v
Output Rise/Fall
t CL = 30pF (Note 3 0.1 S
Time ot L = 30pF ( ) u
Input Low Voltage ViL_ 10 -0.3 +0.8 v
Card-Active Mode | Input High Voltage VIH 10 1.5 Vee
Input Low Current lIL_10 ViL 10 = 0V 700 uA
Input High Current lIH_10 ViH_10 = Ve 20 pA
Input Rise/Fall Time tT 1.2 us
Current Limitation lhowmity | CL = 30pF -15 +15 mA
Current When
Pullup Active IPU CL = 80pF, Vox = 0.9 x VpD -1 mA
I/OIN, AUX1IN, AUX2IN PINS
Qutput Low Voltage VoL loL = TmA 0 0.3 \
0.9 x VDD +
. No load VoD 0.1
Output High Voltage VOH Y
0.75 x VoD +
loH < -40pA Voo 0.1
Output Rise/Fall Time toT CL = 30pF, 10% to 90% 0.1 us
0.3 x
Input Low Voltage \ -0.3 \
P g IL VoD
. 0.7 x VpD +
Input High Voltage VIH VoD 0.3 \
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RECOMMENDED DC OPERATING CONDITIONS (continued)

(Vbp = +3.3V, Vppa = +5.0V, Ta = +25°C, unless otherwise noted.) (Note 1)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Low Current lIL_10 ViL =0V 600 A
Input High Current lIH_10 ViH = VDD 10 uA
Input Rise/Fall Time T VL to ViH 1.2 us
Integrated Pullup Resistor Rpu Pullup to Vpp 7 11 15 kQ
Current When Pullup Active IPU CL = 30pF, Von = 0.9 x VpD -1 mA
CONTROL PINS (CLKDIV1, CLKDIV2, CMDVCC, RSTIN, 5V/3V)

Input Low Voltage ViL -0.3 O\g; \
Input High Voltage VIH (i/;; VgD; \
Input Low Current lIL_10 0<ViL<VpD 5 uA
Input High Current lIH_1o 0 < VIH < VDD 5 pA
INTERRUPT OUTPUT PIN (OFF)

Output Low Voltage VoL loL = 2mA 0 0.3 V
Output High Voltage VOH IOH = -15pA O'V7D5DX v
Integrated Pullup Resistor Rpu Pullup to Vpp 15 24 33 kQ
PRES, PRES PINS

0.3 x
Input Low Voltage VIL_PRES VoD v
. 0.7 x

Input High Voltage VIH_PRES Voo Vv
Input Low Current lIL_PRES VIL_PRES = OV 5 PA
Input High Current lIH_PRES | VIH_PRES = VDD 5 HA
TIMING

Activation Time tACT 160 us
Deactivation Time tDEACT 80 us
CLK to Card Start Window Start t3 95

Time Window End t5 160 He
PRES/PRES Debounce Time tDEBOUNCE 8 ms
Note 1: Operation guaranteed at Ta = -40°C and Ta = +85°C, but not tested.

Note 2:

Note 3: Stop mode is enabled by setting CMDVCC, 5V/3V, and 1_8V to logic-high.
Note 4: Parameters are guaranteed to meet all ISO 7816, GSM11-11, and EMV 2000 requirements. For the 1.8V card, the maximum

rise time and fall time is 10ns.

IDD_Ic measures the amount of current used by the DS8023 to provide the smart card current minus the load.

Note 5: Parameter is guaranteed to meet all ISO 7816, GSM11-11, and EMV 2000 requirements. For the 1.8V card, the minimimum
slew rate is 0.05V/us and the maximum slew rate is 0.5V/us.
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L S A AR AEALE RIVE R SR (Vppadd K 2
EEESUPN)
o A

MAXIMN

Hee+&EO

DS8023 b i g g 6 1 A5 79 Aot A ) 175 I (1 6) -

o K#ITFKIECMDVCCAHRBE). WL R
PR, HHOFF KA, WREERAHEA TR, W
N MEINV pp FRL A R AR 2 7 A P R
LRGNk, HARZENTOFF(E 5 . J6 i A &
Rrge At b, R RECA B

o F&iEHE(CMDVCCAMRET). Il F]# k&
I, 4 tHOFF VR EL -, ¥ B shihiT B 2 & i v
Fr(#7). 4 RG] #:(CMDVCC) & i 2 i HLFi,
SE WG S AR )5 5 UK IOFFHL - . p K DX 51
PR MIRE PF ] AR A R, OFF RS 9 i FLF)

TERAf A SR, PRES(E S & B Esh, ARk T
HE R A R 2 (F AT R OIRZ) LR 5 M ATLBRCRS
. DS80238A LB Ak, LA RFLEN A Jy8ms (K6).
HRMAR, 22 EBHEN G f HOFF N i 4k
P, FEPRESSE — UCH B /MK LB AR, 3 F
PEATEW, i OFFAZ (ki

IR (R FEER)

K CMDVCC. SV/3VHIL_8Vi A 5| & i i = i
EAMRIFERS, R s, HIAYERREOAT
TEm A BE A IR IR, B il A
HE AL 1. OFF5| MRBEPRES S IR . B 45 1A
A, =G GIHZ — 8D RIS E N2
RHLF. PR 220ps (JLELE) B HLUAERSMISms PRES 2544 iE
I LB PR R A R, )5 OFF & (V0 P9 R L B PR FF AR E . X
FE, ATRAB (R 7EIR 45 B B B R A 5] . I8

7 A HEACHIR A5 IR C R FE I 7 . R, DS80231E
AT AE 4 B AR 2 a2 B 5 A S L AR
1

£€c08Sd



H

xv3

HEE+#

-—

PRES

—>

OFF

-

DEBOUNCE

CMDVCC
Vee

DEACTIVATION CAUSED
BY SHORT CIRCUIT

DEACTIVATION CAUSED
BY CARDS WITHDRAWAL

£c08Sd

OFF. CMDVCCHIVcol TAEkZ

6. PRES.

tDE

OFF
PRES
RST
CLK
1/0
Vee

B7. BB BRI (R )

MAXIMN

12



Hee+&EO

DEACTIVATE INTERFACE
CMDVCC ‘ | | |
1.8V | ACTIVATE . DEACTIVATE 3
| STOP MODE ! STOPMODE |
5V/3V | |
i ' 8ms ! ‘
! | WARMUP DELAY ! ;
! ————P4—— 8ms DEBOUNCE ———»>
STOP MODE ! !
: 1 < :
| ; ! ) !
! ! OFF ASSERTED TO !
— i 3 " WAIT FOR DELAY
OFF ; |_| |
OFF FOLLOWS | ! ;
PRES IN STOP MODE ™ ‘
PRES \ |_| | | :
Vee / \

B8, I 7

MAXIMN 13
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DS8023

Hee+&EO

EBEF BRI HE
DS8023 37 =B BE R VL E: 1.8V, 3VAHISV. HLJEE
FEH1_8VHMISV/AVES#MH], WR3FR. 1 8VIESHE
Fedm T5VI3V. 41 8VE TR, FhEk T/,
Vee LRHLE 1.8V, 241 _8VEKE, MSV/3VHiE Ve
. WERSVAVE NGB, VoSV WRSV/3VH

&3, Voot A TIEH#ES

LR, Vo3V DU AL BN — TPV oL B3
o — P R R . SR 1 _8VHISV/3VAR R m L, (Al

CMDVCCH 25 -, DS8023% 1k A {5 R gkt

B E AT I, 1_SVHISV/3VIPIRES R BE R I 2 A,
1_8VHISV/3VIRZS AL AL [A] 2 /D ZA 100ns B E I, 152 %
P OFEHF (19 ARV oo BBl (B )7

1.8V 5V/3V CcCMDVCC Vce SELECT (V) CARD INTERFACE STATUS
0 0 0 3 Activated
0 0 1 3 Deactivated
0 1 0 5 Activated
0 1 1 5 Deactivated
1 0 0 1.8 Activated
1 0 1 1.8 Deactivated
1 1 0 1.8 Reserved (Activated)
1 1 1 1.8 Not Applicable—Stop Mode
Ve SELECT 1.8V } 3V 5V 3V } 1.8V } STOP MODE
CMDVCC
1_8v
5V/3V
19, FTRE R HE I L FE
14 N AXI/V




Hee+#&EO

Vop
100nF
+3.3V
33pF 33pF 100nF 100nF
3.3V
I:I 100nF
—|_ +10uF
XTALT  XTAL2 Vop CP1  CP2 Vyp  PGND  Vppa 100k
GPIO CLKDIV1 PRES
CLKDIV2 Vee L 4
5V/3V
1_8V . RST f—
OFF /N AXI/V CLK —
RSTIN DS8023 /0 F— 100nF* 220nF*
CMDVCC AUXT f—
AUX2IN AUX2 |—
GPIO AUXIIN
150100 I/OIN CGND L ;
/AKX
MAXQ1103
—] CLKDIV1 Vee ¢
CLKDIV?
GPIO 5V/3V RST \
1.8V CLK
s MAXI 110 V 100nF* = — 220nF*
OFF DS8023 AUXT wm g588 5555 00N
RSTIN AUX? ﬁo 706 g 00709 ?J
CMDVCC
AUX2IN
GPIO AUXTIN CGND ®
150101 I/OIN PRES
XTAL1 XTAL2 Vop CP1  CP2 vUP PGND  Vppa —_—
10uF
Lol _F W=
T 133V
33pF 33pF 100nF 100nF
+3.3V
100nF
Voo

*PLACE A 100nF CAPACITOR CLOSE TO DS8023 AND PLACE A 220nF CAPACITOR CLOSE TO CARD CONTACT.

B0, 487 b7 ] 8 s

MAXIMN 15
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DS8023

Hee+&EO

WHAES
HEL AT JR Xk SR B P A RE R RS K . BN, R g
AC2 (RST)5C3 (CLK)5C2 (RST)5CT (I/0) 2 [ £ 4 1)
1pF L7 R AT 3 iC3 (B CT) s A e 75 X C20 ™ B . 31X
PGS, il S C2HICGND 2 [H] 75 223 4% — 1~ 100pFFLZ .
SERR M A, EECR UL R i
o TR DSS023FIE e g% 2 [ A /L 9% i L, RaT
B 55T I B 8 B DS8023 5 Xt VppFIVppa st Hli 47
. XS LR TERER N .

o DS8023F0 3= ML 45 il % 0 40 {1 FH AR ] B9 Vpp Ak EEL

5|JICLKDIV]. CLKDIV2. RSTIN. PRES. AUXIIN.

I/OIN. AUX2IN. 5V/3V. CMDVCCHOFFUVppH
2% WMRSIMXTALLR HANERE 0K sl , o [A £
PUVpp A E % .

o C3 (CLK)5IZe M R nl REIT & HE 514k .

o HHEK CGNDIZEHEF|CS (GND) (C1 (Vee)4b i w4 H,
RN %X — HiZk).

o #EHCGND. PGNDFHIGND.Z [f] H JH 1 35 1

o S A VppaFIVppREAT 48 SR B R HL R
KRR —HR, FEgLkRAREERE.

o TE Ve MCGND 2 [8] 3 # — H100nF (ESR < 100mQ)H,
2, FHEIDS802319 Ve | B & .«

o #VecMCGND 2 [Hl3# #: — H100nFek220nF (& ik
220nF. ESR < 100mQ)HL%, FHHELEE R FEK
C1 i S s
TR PAT R A A E U, BB S K R R R R AT DL
K, C3 (CLK) LR EH8h AL T 100ps -

BARZHF

MFR AR, i alhttps://support.maxim-ic.com/cn/
micro .

bridilt =]
CURRENT SUPPORTS PIN-
PART VOLTAGES STOP
SUPPORTED (V) MODE? PACKAGE
DS8023-RJX+ 1.8,3.0,5.0 Yes 28 TSSOP
DS8023-RRX+ 1.8,3.0,5.0 Yes 28 SO
AR E TR E LR, FRART) .
+ 7N LRI (Po)/ & ROHS bR fE 11 1 4 .
##EEE
IRl B INEAR SRR EA 5, EAW
www.maxim-ic.com.cn/packages.
EECE il ARG MRS
28 SO (300mil) — 21-0042
28 TSSOP — 21-0066

5 FEAR L i P 1 2 O BEE(TFM) BYEMV Cofit tfE PR RIFMM i 2 HiE, 2 HEEMV AL G, 1L IR AR)H 17 17 i, 78 70 /2 24
7. EMVCOAHEAN LT AT JE 2R i 55 FH AR AT (T A 5 72 0 3 AR 5 9 HLifE TR FR 1 e a5 1, U AXT HIpRE . Jfi & sl tERETE(E TR . EMVCoR
XHEMEE=Tr, @5 EFRFIFMAEZ @l (L Ry, $2 P07 272 i B IR 55 12 HEHA R . EMVCofik i (AR i (T fTEM YV Co ™= iy (74 1IE 15 BT
WE LRI, G E R T AT Y BT 18 #1455k H 192 38 JHHERIE R FEERT IR, FTA X L8 EEMVCoH i it T B
Fill] . G HEAEEMYVColt ifE HY 7= i FIHR 55 FHIEHIAL AT Ty 40451 T 57 AF H 56 77 i FTIR 55 B9 #2025 (MT IEEMVCo) 11 7, EMVCo AR AF
il iEHF TATHI S
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