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ABSOLUTE MAXIMUM RATINGS

Voltage Range on VDD Relative to GND............... -0.5V to +6.5V
Voltage Range on VDDA Relative to PGND........... -0.5V to +6.5V
Voltage Range on CP1, CP2, and VUP

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

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

Maximum Junction Temperature ...........ccccoocveviiiineenn. +125°C
Maximum Power Dissipation (Ta = -25°C to +85°C) ....... 700mwW
Storage Temperature Range ... -55°C to +150°C
Lead Temperature (soldering, 10S) ......cccccovvrviiiiiiiinnnn. +300°C
Soldering Temperature (reflow) ........ccccooeiiiiiiiiiiiii +260°C

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 VbD 2.7 6.0 \
Card Voltage-Generator Supply Voltage VDDA VDA > VDD 5.0 6.0 Vv
V Threshold voltage (fallin 2.35 2.45 2.60 vV
Reset Voltage Thresholds 1 - voltage (falling)
VHySs2 Hysteresis 50.0 100 150 mV
CURRENT CONSUMPTION
Active Vpp Current 5V Cards Icc = 80mA, fxTtaL = 20MHz,
(Including 80mA Draw from 5V Card) 'bb_50v fcLk = 10MHz, Vppa = 5.0V 80.75  85.00 mA
Active Vpp Current 5V Cards Ilcc = 80mA, fxTaL = 20MHz,
(Current Consumed by DS8113 Only) IBDC i) = 10MHz, Vopa = 5.0V (Note 2) 075 500 ) mA
Active Vpp Current 3V Cards lcc = 65mA, fxTAL = 20MHz,
(Including 65mA Draw from 3V Card) IDb_sov. | ¢S = 10MHz, Vppa = 5.0V 65.75  70.00 | mA
Active Vpp Current 3V Cards lcc = 65MA, fxTAL = 20MHz,
(Current Consumed by DS8113 Only) IBDIC |45k = 10MHz, VoA = 5.0V (Note 2) 0.75 500 | mA
Active Vpp Current 1.8V Cards lcc = 30mA, fxTaL = 20MHz,
(Including 30mA Draw from 1.8V Card) IDD_18v | 5 = 10MHz, Vppa = 5.0V 30.75 35.00 | mA
Active Vpp Current 1.8V Cards Ilcc = 30mA, fxTaL = 20MHz,
(Current Consumed by DS8113 Only) Ibb_ic fcLk = 10MHz, Vppa = 5.0V (Note 2) 0.75 5.00 mA
. Card inactive, active-high PRES,
Inactive-Mode Current IDD DS8113 not in stop mode 50.0 200 pA
DS8113 in ultra-lovv-pg/ver stop
Stop-Mode Current IpD_SToP mode (CMDVCC, 5V/3V, and 1_8V 0.01 2.00 HA
set to logic 1) (Note 3)

MAXIN
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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
CLOCK SOURCE
Crystal Frequency fXTAL External crystal 0 20 MHz
fXTAL1 0 20 MHz
) . VIL XTAL1 Low-level input on XTAL1 -0.3 0.3x
XTAL1 Operating Conditions - Vbb v
VIH.XTAL1 | High-level input on XTAL1 Ov; X Vg?;
. C )

External Capacitance for Crystal C>>(<TTAA||__12 15 pF

Internal Oscillator fINT 2.7 MHz

SHUTDOWN TEMPERATURE

Shutdown Temperature TsD +150 °C

RST PIN

Card-Inactive Mode Output Low Voltage VOL_RST1 loL_RST = TMA 0 0.3 Y
Qutput Current lOL_RST1 VO _LRST = OV 0 -1 mA
Output Low Voltage VOL_RST2 loL_RST = 200pA 0 0.3 V
\(?slttz;teH@h VOH_RST2 | IOH_RST = -200pA Vg%_ Vee v
Rise Time tR_RST CL = 30pF 0.1 us

Card-Active Mode | Fall Time tF_RST CL = 30pF 0.1 us
Sradewr e | o L
Current Limitation IRST(LIMIT) -20 +20 mA
RSTIN to RST Delay | tD(RSTIN-RST) 2 us

CLK PIN

Card-Inactive Mode Output Low Voltage VOL_CLK1 loLclk = TmA 0 0.3 V
Output Current loL_CcLK1 VoLcLK = OV 0 -1 mA
Output Low Voltage VOoL_CLk2 loLcLk = 200pA 0 0.3 Vv
Votage " VOH.CLK2 | IOHOLK = -200piA vee: vee | v
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

VCC PIN

Card-Inactive Mode Output Low Voltage Vet lcc = TmA 0 0.3 Vv
Output Current lcc Vce = 0V 0 -1 mA

MAXIN 3
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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
65mA < lccyv) < 80mA 4.55 5.00 5.25
Iccy) < 65mA 4.75 5.00 5.25
lcc@v) < 65mA 2.78 3.00 3.22
lcc.8v) < 30mA 1.65 1.80 1.95
5V card; current pulses of 40nC
with | < 200mA, t < 400ns, 4.6 5.4
Output Low Voltage Vcee f < 20MHz V
3V card; current pulses of 24nC
with | < 200mA, t < 400ns, 2.75 3.25
Card-Active Mode f < 20MHz
1.8V card; current pulses of 12nC
with | < 200mA, t < 400ns, 1.62 1.98
f < 20MHz
Veesy) = 0 to 5V -80
Output Current lcce Vce@y) = 0 to 3V -65 mA
Vce.svy = 0to 1.8V -30
el M w | m
Slew Rate VCCSR Up/down; C < 300nF (Note 5) 0.05 0.16 0.25 V/us
DATA LINES (I/0 AND I/OIN)
I/O < I/OIN Falling Edge Delay tD(10-10IN) 200 ns
Pullup Pulse Active Time tpy 100 ns
Maximum Freguency floMAX 1 MHz
Input Capacitance Ci 10 pF
I/0, AUX1, AUX2 PINS
Output Low Voltage VoL_|01 loL_1o = TmA 0 0.3 V
Card-Inactive Mode Output Current loL_101 VoL 1o = 0V 0 -1 mA
'F';;esrir;fc')rpu”u'o ReuI0 | To Voo 9 11 19 kQ
Output Low Voltage VoL_102 loL_ 1o = TmA 0 0.3 vV
Output High IOH_I0 = < -20pA 0.8 x Vce Ve
Voltage Vorio2 o T 400 (3V/AY) 0.75 x Voo Voo |V
%ﬁzut Rise/Fall tor CL = 30pF 0.1 us
Input Low Voltage VIL_10 -0.3 +0.8 v
Card-Active Mode | Input High Voltage VIHIO 1.5 Vee
Input Low Current lIL_10 ViL 1o = OV 600 PA
Input High Current lIH_10 ViH_10 = Vce 20 uA
Input Rise/Fall Time tT 1.2 us
Current Limitation HOLIMIT) CL = 30pF -15 +15 mA
SS“TSA@E?Z IPU CL = 80pF, VoH = 0.9 x Vpp 1 mA

4 MAXIMN




RECOMMENDED DC OPERATING CONDITIONS (continued)

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

FaEF 0

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
I/OIN, AUX1IN, AUX2IN PINS
Output Low Voltage VoL loL = TmA 0 0.3 \
No Load %?)DX VBD1+
Output High Voltage VoH : Vv
| < -40UA 0.75 x VoD +
OH H VoD 0.1
Output Rise/Fall Time tor CL = 30pF, 10% to 90% 0.1 us
0.3 x
Input Low Volt Vv -0.3 vV
nput Low Voltage IL VbbD
) 0.7 x VoD +
Input High Voltage ViH VoD 03 Vv
Input Low Current liL_10 ViL =0V 700 A
Input High Current lIH_10 VIH = VDD 10 HA
Input Rise/Fall Time tT VL to VIH 1.2 ys
Integrated Pullup Resistor Rpu Pullup to Vbp 9 11 13 kQ
Current When Pullup Active IPU CL = 30pF, VoH = 0.9 x VDD -1 mA
CONTROL PINS (CLKDIV1, CLKDIV2, CMDVCC, RSTIN, 5V/3V, 1_8V)
0.3 x
Input Low Voltage \ -0.3 \
p g IL VoD
) 0.7 x VoD +
Input High Voltage ViH Vo 03 Vv
Input Low Current 10 0 < ViL < VDD 5 HA
Input High Current lIH_10 0 < VIH < VDD pA
INTERRUPT OUTPUT PIN (OFF)
Output Low Voltage VoL loL = 2mA 0 0.3 Vv
Output High Voltage VOH I0H = -15pA 0.75 x v
Vbb
Integrated Pullup Resistor Rpu Pullup to Vpbp 16 20 24 kQ
PRES, PRES PINS
0.3 x
Input Low Voltage \ \
p g IL_PRES Voo
) 0.7 x
Input High Voltage V \%
p g g IH_PRES VoD
Input Low Current lIL_PRES VIL_PRES = OV 40 bA
Input High Current llIH_PRES | VIH_PRES = VDD 40 HA

MAXIN
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RECOMMENDED DC OPERATING CONDITIONS (continued)

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

DS8113

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
TIMING
Activation Time tACT 50 220 us
Deactivation Time tDEACT 50 80 100 us
CLK to Card Start | Window Start t3 50 130
Time Window End ts 140 220 He
PRES/PRES Debounce Time tDEBOUNCE 5 8 11 ms

Note 1: Operation guaranteed at -40°C and +85°C but not tested.

Note 2: IDD_IC measures the amount of current used by the DS8113 to provide the smart card current minus the load.

Note 3: Stop mode is enabled by setting CMDVCC, 5V/3V, and 1_8V to a 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 and fall time is 10ns.

Note 5: Parameter is guaranteed to meet all ISO 7816, GSM11-11, and EMV 2000 requirements. For the 1.8V card, the minimum
slew rate is 0.05V/us and the maximum slew rate is 0.5V/us.
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PART LOW STOP- LOW ACTIVE- PIN-
MODE POWER MODE POWER PACKAGE
DS8113-RNG+ Yes Yes 28 SO
DS8113-JNG+ Yes Yes 28 TSSOP
W RE TR LR, RAT) .
+ &N TR (PO)/FF & RoHS bi HE Y £ .
##EEE

T RIE W E R INE G BEAVE AR, E &1 china.maxim-ic.
com/packages. ifiE R, HREHGIYFA L. BT UER
RoHSIRZS . HEE P REUERFMBE TS, HERERS5E
A, SRoHSIRAETE.

ESEEill SR X wmS
28 SO (300mil) W28+6 21-0042
28 TSSOP U28+2 21-0066
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