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ABSOLUTE MAXIMUM RATINGS

DVee, VEC IO GND ..., -0.3V to +6.0V Operating Temperature Range ........c.coccoeeeeennne -40°C to +85°C
RIN, CIN, DATA, DDRYV, Storage Temperature Range ...-65°C to +150°C

SHDN t0 GND .....covveveeveeereeeree e -0.3V to (DVce + 0.3V) Junction Temperature............cccoceeeuiiienns
RST, CLK, IO t0 GND ....ccoviiiiieiiiiieceiie, -0.3Vto (Vcc + 0.3V) Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)

10-Pin pMAX (derate 5.6mW/°C above +70°C)........... 444mW

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.

ELECTRICAL CHARACTERISTICS

(Figure 1, DVcc = +1.8V; Ve = +1.8V, +3.0V, or +5.0V; SHDN = DVcc, CIN = RIN = GND or DVcgc, 10 = Vcc, DATA = DDRV = DVcc,
Cio = CcLk = CrsT = CpATA = 30pF, Ta =-40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Notel)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX ’ UNITS
POWER SUPPLIES
DVcc Operating Range DVce 1.4 55 V
Vcc Operating Range Vce 1.7 55 \%
CIN static 0.1 0.5
CIN clocked at 1.625MHz from GND to DVcc
. . 2.5
DVcc Operating Current Ipvcc | with 50% duty cycle A
CIN clocked at 3.25MHz from GND to DVcc 5
with 50% duty cycle
CIN static 0.9 3.0 pA
CIN clocked at 1.625MHz from GND to DVcc
. . o 0.4
Vce Operating Current lvee with 50% duty cycle A
m
CIN clocked at 3.25MHz from GND to DVcc 0.8
with 50% duty cycle ’
lorr = Ivce + Ipvee, SHDN = GND
Total Shutdown Current IsHDN | (MAX1840 only), or DVcc = GND 0.01 1 HA
or Vcc = GND
CIN, RIN, SHDN, DDRV LOGIC INPUTS
Digital Input Low Threshold VL 0.2 0 DVce \
Digital Input High Threshold VIH 0.7 0DVcc \
Input Leakage Current 0.01 1 HA
CLK, RST OUTPUTS
Digital Output Low Level VoL ISINK = 200pA 0.4 \Y
- . | =20pA 0.9 0Vce
Digital Output High Level VoH SOURCE H Y
ISOURCE = 200pA 0.8 0Vcc
DATA INPUT/OQUTPUT
DATA Pullup Resistance RpaTa Between DATA and DVcc 13 20 28 kQ
Input Low Threshold VIL(DATA) | (Note 2) 0.3 \
Input High Threshold VIH(DATA) | (Note 3) DVcc - 0.6 \
Input Low Current I Vce = 5.0V 1 mA
Input High Current IiH 2 HA

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Figure 1, DVcc = +1.8V; Ve = +1.8V, +3.0V, or +5.0V; SHDN = DVcc, CIN = RIN = GND or DVcg, 10 = Vcc, DATA = DDRV = DVcc,
Cio = CcLk = CrsT = CpATA = 30pF, Ta =-40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Notel)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
I0 = GND, Isjnk = 100pA 0.4
Output Low Level VOL(DATA) v
DVce = 3.0V, 10 = GND, Isink = 200pA 0.4
| = 10pA 0.7 0 DVcc
Output High Level VOH(DATA) SOURCE e \
DVcc = 3.0V, Isource = 20pA 0.7 0 DVcc
10 (INPUT/OUTPUT)
10 Pullup Resistance Rio Between 10 and Vcc 6.5 10 14 kQ
Input Low Threshold ViL(0) liL(max) = ImA (Note 2) 0.3 \%
Input High Threshold VIH(10) lIHMAX) = £20UA (Note 3) 0.7 0Vcc \
Input Low Current I8 1 mA
Input High Current lIH 20 HA
DATA = GND or DDRV = GND,
Output Low Level VoL(10) ISINK = 200A 0.4 Vv
Output High Level VoH(10) | ISOURCE = 20pA 0.8 0 Vcc \Y,
SHUTDOWN OUTPUT LEVELS
IsINK = 200pA, SHDN = GND, DATA=CIN = 0.4 v
RIN = DVcc (MAX1840 only) '
IsINk = 200pA, DVcc = GND, SHDN
Shutdown Output Levels (MAX1840) = DDRV (MAX1841) = DATA = 0.4 \Y
(10, CLK, RST) CIN =RIN = DVcc
IsINK = 200pA, Vcc = GND, SHDN
(MAX1840) = DDRV (MAX1841) = DATA = 0.4 v
CIN =RIN = DVcc
TIMING
Vcc =2.7Vto 5.5V, DVcc =1.4Vto 2.7V 5 20
Maximum CLK Frequency ce ° »ovee °
(Notes 4, 5) feLk MHz
' Vce = 1.7V to 3.6V, DVcc = 1.4V to 2.25V 5 15

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

Specifications to -40°C are guaranteed by design, not production tested.

V)L is defined as the voltage at which the output (DATA/IO) voltage equals 0.5V.
ViH is defined as the voltage at which the output (DATA/IO) voltage exceeds the input (IO/DATA) voltage by 100mV.
Timing specifications are guaranteed by design, not production tested.
The maximum CLK frequency is defined as the output duty cycle remaining in the 40% to 60% range when the 50% CIN is

applied. CIN has 5ns rise and fall times; levels are GND to DVcc. Input and output levels are measured at 50% of the waveform.
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(Circuit of Figure 1, DVcc = 3.0V, Vcc = +5.0V,
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(Circuit of Figure 1, DVcc = 3.0V, Vcc = +5.0V, DDRV or DATA = DVcc, RIN = CIN = GND, Ta = +25°C, unless otherwise noted.)

UNDERVOLTAGE DDRV TO 10 AND DATA WAVEFORM
SHUTDOWN WAVEFORM (MAX1841 ONLY)
MAX1840/1-10 MAX1840/1-11
3V e ———————— DDRV
Lsv Vidiv
Vee [ S— [
0.5V/div v l,a-"""-.“—— DATA
/ idiv
0 fem——
0 5V
v '
i (0]
CLK, RST,OR 10 | 2Vidiv
0.5V/div !
0— e — |
0
1ps/div
1ms/div
oo
oo
oo ooad
MAX1840 | MAX1841
000000000000000/000DvVecOO20kQUI 000000000000 00O0OO0
1 1 DATA 00/000000000000000000DATAO OO0 0000000 AmAO O OOOOO
gbo00ooooooooboooooobooboooooobooobooooooooooo
J000o0ooooooboooboooobbrRVOUDOOO0OO0OO0D0O0O0OD0OODATAUODOOOOOO
2 2 DVcc dobDodooDodD0oDoDooooooooooO+1.4vOo+5.5v000000000O
3 3 CIN dobooboooooooooo
4 4 RIN doooobooooooooooo
_ 5 DDRV gdddddooooooooooobobooooobobbbboooooooooo
gobodbodbuodboobobodobuoobuouobbrRvODVec OO OoOoooad
O0000000000000SHONDO O OOODOO0o0o0oooooooiwAD00ooooo
5 — SHDN d0000O0oD0d0oDOooooOoRsTOCKKOOIOOOOODOOODODOOOOOOO0OODATAO
io000000000000000000000O00DO000O00OSHDNODVecOOOOOooooo
6 6 GND JooDooDooDoDoooooooooo
7 7 RST d0bOo0obOoobOoobOOoobO00bOO0oobOo0o0oboDoobDoOoboDoOoooOoooDoaono
8 8 CLK dddddooooooooooooooooooboboooooooooooooo
9 9 vee 000000000000 0000+1.7v0O+5.5v000000000+#10kvOESDO O
dddooooOoooooooooooooooa
00000000000/ 00VcOD10kQID DD 000000000000 nnnnnononoon
10 10 10 gddoooooooOoloooodoooioooImmAD0 000D 0O00O0D0O0ODOOOOOOOO
gooooooOoooooooooooooUbbouooobOoboobOoboOobOobOoboon

MAXIN

T8I XVIN/OSTXVIN



MAX1840/MAX1841

OooosM/oooooooooooonnonn

UWMAXL 0000

EEN

MAX1840/MAX18410 0000000 0O0OSIMO
0o0o0oo0oooooooooooooooooo
O0o0o0o0ooooooooooooooooon
0J0o0do0oooDogoo+1.4vo+5.5v00000
O000(@MVee)DODOOoOoO+1.7vV0 +5.5V(Vee)
0000000000000 00DVec+IVeo)O OO
000000000 1pA(max)d O Q Electrical
Characteristics[11 0 00 )0 0 10 MAX1840/MAX1841
00oodoooooomoooooooooooondm
Oo0ooopDooooooooooooon

gobooooobogoo

MAX1840/MAX18410 000000000000
0000000000000/00000000000
0000000000000000000000(CIN
OORNOOODOODOOOOOODO(DVecd GND)
00000000000 (VecOGND)ODODOOODODO
000000000000000000000000
O00O0O0O0O0O0DATADDIODODOO0OOOOOO
000000000000000000000000
00000DVecO VeeD O0DVecOVecO OO DODOO
MAX1840/MAX18410 0 DATAD OO OO0 OO O
00(DVee)D0OO0D000000l000000000
(Veo)DOODODOODOOOOOOOODOOOOOOO/
0000000000000000MO0000000 ™
0000000000000000000000000
oooo

00o00oogmMmAX1i84100d)

googoooooooobbbbobbboboooo
ooooooooooooobooswv/ooogoogoog
oooooooDoOooOoOog(bbrRV)ODOOOOOO
DATAUODOOOOOOOOOoOobOoobOoboaoobaa
goobo0ooooboobooooooboooDbbRrvOd
DveccOU DO OOOOO0OOoOOoOobOOonOgon

gooboooobod

MAX18400 0O OSHDNO OO OODOOOOOOODO
000000O0O0O0SHDNODVecOOODOOD0OD0D0D0O
0000000000000 0o000ooooooo
0000000000000 D00000000CLKO
RSTOOIIOOODOOOOOOOODOODOOOOOOOO
0010kQUOO0D0D000OVecOOOOODOOO0OO
0000000000000 0oO00ooooooo
0000000000 (DVee+IVee)d 0.01pA0 0 O
ooQ

MAAM
MAX1840
MAX1841 +1.8V,

+1.8V Voc ————— 30V, OR
DVec 45,0V
SHDN* RST

»—RIN
»— CIN
»—— DDRV* 10

T DATA e —
30pF | 30pF | 30pF

i
1

*SHDN FOR MAX1840 ONLY;
DDRV FOR MAX1841 ONLY.

NOTE: ALL CAPACITANCES INCLUDE CAPACITIVE LOADS OF
TEST PROBES AND BOARD LAYOUT.

CLK

01. MAX1840/MAX18410 0000

siM/OO0oogooooo/ooon

SM/O000000000000SM/O0000000
00000000000 (Vecd CLKORSTOI0)O
0000000000000 O0DODODODOOOO
MAX1686H(03)0 0 0000000000000 DOO
0000000000000 0MAX1686HO OO OO
0000000000 D0SHDN(MAX184000)0 000
000000000000 00000000000000
DATAD 0 DDRV(MAX184100)0 000000000
D000o0000000000000CINDORIND
0000000000000CLKOORSTOOOOODO
0oooooo

ESDO O

gboboooboboboobooboboobobon
ooboesDUOOOO0OO0ODOOO0ODOOODOOOOOOOOO0
ooboobooboobooooooOoooooog
gbobooboboboobdboboobaban
O000O000DO0OO0O(CLKORSTOIOO VOO
GND)O O +10kvESDOOOOOOOOODOODOO
ooeESDOOOOOOOOOOODOOCOOOOOO
obo0ooDbO0ooobDooobooesDbOOOOOO
0000000000 ESDOOODOOOOMAX1840/
MAX18410 O OODOODLOOOOOoOOoobOOoooooboo
+1OkVO ESDO OO OOOOOOVecD GNDO O O 1pF
gboobooooobobooogon

ESDOOODO

ESDOOOOOOOOOOOOOOOOOOOOO0OOn
gboobooobobobooboobobooobobon
gbooboooaboaoo

MAXIN




OoosSM/Oo0oooooooononnonnn

+3.0V— +5.0V B
T | o oxXp T
= NDAM 3.0VOR5.0V = +3.3V
DVee >IN MAX1686 OUT » DVee IN out
MAX1686H MAaM _L
> o GND — MAX8867  SET
MAX8860
»| SHDN PGND »| SHDN PGND
SYSTEM mmam g”\" OR SYSTEM mmam SPI/QSPI/
CONTROLLER MAX1840 MART CONTROLLER MAX1840 MICROWIRE
MAX1841 CARD MAX1841 SYSTEM
> DVce Vec |- Vee »| bvee Ve |- Ve
RIN RST > RST RIN RST > CS
1 CIN CLK CLK »| CIN CLK SCLK
- DATA 10 10 - DATA 10 DOUT
_ OPTIONAL | - L
LoPToNAL e | [ [ PR »| SADN* DIN
OPTIONAL
L OPTIONAL_ 1 by GND 0 || || L F-meEEE »| DDRV* GND GND
GND GND
L *SHDN FOR MAX1840 ONLY: L L «Srion ror maxisso oLy L
= DDRV FOR MAX1841 ONLY. = = DDRV FOR MAX1841 ONLY. =

0 2. MAX1840/MAX18410 0 MAX1686/
MAX1686HO OO O OO OOSIMOOO
oooooooooano

gbooooobobod

SiMv/OOoOOoOoooooooooo

+3vOooosvsv/oooooooooooooooo
goosvoboboooboooobpe-pbecognoonooon
ooooosiMOOOO0OMAX1686H+5v0 00
ooooobDoooOosm/0b0o0bO00OoooooDon
copoooooov/3v/svOoOooooooozo00sIM
oobooobOoooobooooboooooooao
ooooboooogoz2voboooDooOoogsvooo
oOmMAXel1oO OOOOO

MAXIN

0 3. MAX1840/MAX18410 SPI/QSPI/MICROWIRE
gooooog

SPI/QSPI/MICROWIRED D DO DO OO

MAX1840/MAX18410 O SPIO QSPIO 00 MICROWIRE
OooOoooooo3v/svoooooooooooo
O0@E3)00000000000CLKO SCLKO ORST
OCSODOO0DO0IODDOUTODINDODODODOD
ooboooboooooooooooboooboooboon
oobooooObooooboobobooooooooo
oobooooooon

godod
TRANSISTOR COUNT: 211

T8I XVIN/OSTXVIN



MAX1840/MAX1841

OooosM/oooooooooooonnonn
UWMAXL 0000

gbooooooboooon

DVce Vee
I DVce Vee I
DVee J\L > Vee
- RIN RST RST
—T s | T
= ] |—< i =
p— '_ p—
CLK
CIN o cLk
SYSTEM
CONTROLLER SIM OR
20k 10k SMART CARD
« DATA TIT TIT 0 o
OPTIONAL SHDN* SHUTDOWN
"""" ™ CONTROL
opTioNAL | DoRV* > e
mmam | GND G
oD MAX1840 T ND
MAX1841 =
* SHDN FOR MAX1840 ONLY; 1
DDRV FOR MAX1841 ONLY. =
4
—| e |—— —| l—4x s y
o | " INCHES [ MILLIMETERS | [
O F u DIM| MIN | MAX | MIN | MAX 3
H A | 0037 ] 0043] 094 | 110 El
AT] 0002 | 0006 | 005 | 015
[ | DI| 0116 | 0120 | 295 | 305
[ D2] 0414 | 0418 | 289 | 3.00
1] 0416 | 0420 | 295 | 3.05
#0.50£0.01 T 2] 0414 | 0118 1 289 | 300
500 = | 0487 0499 | 475 | 505
| CD/_ L _[0.0157 [0.0275] 040 | 070
050 L1]0.037 REF 0.940 REF
I H b | 0.007 | 00106] 0177 | 0270
- e | 00197 BSC | .500 BSC
T 2 T c [0.0035[0.0078] 0.050 | 0.200
050 —| |— S | 00196 REF | .498 REF
TOP VIEW BOTTOM VIEW o« [0 |6 [0 6
D2 £2
| GAGE
_I: PLANE
ssiuiaiats IR W
gl T T T
D1 El [
FRONT VIEW SIDE VIEW
NOTES: ~,
1. D&E DO NOT INCLUDE MOLD FLASH. / VI /J K I / VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). |y sewanoy
3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO187. RPPROVAL TOGNENT COVRL 10 w ]
21-0061 A

00 0MAX1840/MAX18410 00 0000000000000 0OODO

LFIDTPNIBRRER 12 032326141 FAX. (03)3232-6149

goooooooooooooboooooboooooboooooooooooboooboboobOboobobboobObOOoOOoOobOOoDbOOoDOObOOOoD
pooooooooooooboooOoOOoOOoOOoOoOobbobOobOOoOoOon

8 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2000 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



