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(MAX7221)

gz400DIPOOSOPOOOOO

RN
PART TEMP. RANGE  PIN-PACKAGE

MAX7219CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX7219CWG 0°Cto +70°C 24 Wide SO
MAX7219C/D 0°C to +70°C Dice*
MAX7219ENG  -40°C to +85°C 24 Narrow Plastic DIP
MAX7219EWG  -40°C to +85°C 24 Wide SO
MAX7219ERG -40°C to +85°C 24 Narrow CERDIP

Ordering Information continued at end of data sheet.
*Dice are specified at Ta = +25°C.
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ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND)
V+ -0.3V to 6V
DIN, CLK, LOAD, CS ....ooevoiireieiieieieieieeiseieinea -0.3V to 6V
All Other PiNS.......ooiiiiiiiiiiicicccs 0.3V to (V+ + 0.3V)
Current
DIG0-DIG7 Sink Current
SEGA-G, DP Source Current
Continuous Power Dissipation (Ta = +85°C)

Narrow CERDIP

Operating Temperature Ranges
MAX7219C_G/MAX7221C_G
MAX7219E_G/MAX7221E_G

Storage Temperature Range ..

Lead Temperature (soldering,

0°C to +70°C
-40°C to +85°C
.-65°C to +160°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.

ELECTRICAL CHARACTERISTICS

(V+ =5V £10%, RseT = 9.53kQ +1%, Ta = TmIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 4.0 5.5 \Y
Shutdown Supply Current I+ All digital inputs at V+ or GND, Ta = +25°C 150 HA

RSgT = open circuit 8
Operating Supply Current I+ All segments and decimal point on, mA

330

ISEG_ = -40mA
Display Scan Rate fosc 8 digits scanned 500 800 1300 Hz
Digit Drive Sink Current IpiciT | V+ =5V, Vout = 0.65V 320 mA
Segment Drive Source Current ISEG Ta = +25°C, V+ =5V, Vout = (V+ - 1V) -30 -40 -45 mA
Segment Current Slew Rate _ o _ _
(MAX7221 only) AlsgG/At | Ta = +25°C, V+ =5V, Vout = (V+ - 1V) 10 20 50 mA/us
Segment Drive Current Matching| Alsgc 3.0 %
Digit Drive Leakage . _
(MAX7221 only) IbigiT | Digit off, VpigIT = V+ 10 HA
Segment Drive Leakage _
(MAX7221 only) ISEG Segment off, Vseg = 0V 1 HA
Digit Drive Source Current - _
(MAX7219 only) IDIGIT Digit off, VpigIT = (V+ - 0.3V) 2 mA
Segment Drive Sink Current _
(MAX7219 only) IsEG Segment off, Vsgg = 0.3V 5 mA
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(V+ =5V £10%, RseT =9.53kQ +1%, Ta = TMIN to TMAX, unless otherwise noted.)

L/ XVN/6TCLXVIN

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN  TYP  MAX ‘ UNITS
LOGIC INPUTS
:_ngXtD’C%em DIN, CLK, b, L | Vin = OV or V+ 1 1 WA
Logic High Input Voltage VIH 35 \Y
Logic Low Input Voltage ViL 0.8 \Y
Output High Voltage VoH DOUT, IsouRrcE = -1mA V+-1 \%
Output Low Voltage VoL DOUT, IsiNk = 1.6mA 0.4 \Y
Hysteresis Voltage AV DIN, CLK, LOAD, CS 1 \Y%
TIMING CHARACTERISTICS
CLK Clock Period tcp 100 ns
CLK Pulse Width High tcH 50 ns
CLK Pulse Width Low tcL 50 ns
CS Fall to SCLK Rise Setup Time tess 25 ns
(MAX7221 only)
CLK Rise to CS or LOAD Rise tesH o ns
Hold Time
DIN Setup Time tps 25 ns
DIN Hold Time tDH 0 ns
Output Data Propagation Delay tpo CLoAD = 50pF 25 ns
e sty ™| 10cx s .
M.inimum CS or LOAD Pulse tesw 50 ns
High
Data-to-Segment Delay tDsPD 2.25 ms

MAXIMN 3
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gooooo

(V+ = +5V, Ta = +25°C, unless otherwise noted.)

SCAN FREQUENCY vs.
POSITIVE SUPPLY VOLTAGE

830
820

810

MAX7219/21 01

800

790

780
770

SCAN FREQUENCY (Hz)

760

750

740

730
4.0

44 48 5.2 5.6
POSITIVE SUPPLY VOLTAGE (V)

MAX7219
SEGMENT OUTPUT CURRENT

6.0

MAXIMUM INTENSITY = 31/32

10mA/div

Sus/div

MAXT219/21.03

SEGMENT DRIVER OUTPUT CURRENT

vs. OUTPUT VOLTAGE

MAX7219/21 02

MAXT219/21 04
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5 3
% \'\\\\\
© 2 || Rser = 40kQ2
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10 ==
0
0 1 2 3 4 5
OUTPUT VOLTAGE (V)
MAX7221
SEGMENT OUTPUT CURRENT
MAXIMUM INTENSITY = 15/16
[
% / !
10mA/div i /)
0 \~w/
Sus/div
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gz2. DOoooooboooo

ADDRESS HEx
REGISTER | D15~ D11 | D10 | D9 | D8 | CODE
D12
No-Op X 0 0 0 0 X0
Digit 0 X 0 0 0 1 X1
Digit 1 X 0 0 1 0 X2
Digit 2 X 0 0 1 1 X3
Digit 3 X 0 1 0 0 X4
Digit 4 X 0 1 0 1 X5
Digit 5 X 0 1 1 0 X6
Digit 6 X 0 1 1 1 X7
Digit 7 X 1 0 0 0 X8
aizoede X 1 o] o1 X9
Intensity X 1 0 1 0 XA
Scan Limit X 1 0 1 1 XB
Shutdown X 1 1 0 0 XC
?;’t"ay X 1] 1| 1] 1 XE

gbooobooobooo

gooboooooobooooooboooooooooo
gooooboobooooboooboobooao
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gooBOO0OOO0OO0OO0ODOOCOODODOOODODA4nO
pbe0 00 000000O0O0COOODDOOOOOOOO
oooo(m3obo)ypoooooooooooU(SEG
DP) DOOCOCOOD7ODODOOOOOOOOOOODO
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03. D0000O0OOoO0ooOOoooooobo@EooboMHexyoxo

REGISTER DATA
VODE ADDRESS CODE
(HEX) D7 D6 D5 D4 D3 D2 D1 DO
Shutdown XC X X X X X X X 0
Mode
Normal XC X X X X X X X 1
Operation

04. O00O00O0OODOOOOO@OODO MHex)OX9)

REGISTER DATA HEX
DECODE MODE
D7 D6 D5 D4 D3 D2 D1 DO CODE

No decode for digits 7-0 0 0 0 0 0 0 0 0 00
Code B decode for digit 0

No decode for digits 7-1 0 0 0 0 0 0 0 ! o1
Code B decode for digits 3-0

No decode for digits 7-4 0 0 0 0 1 ! ! ! OF
Code B decode for digits 7-0 1 1 1 1 1 1 1 1 FF

MAXIMN
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5. 0DooBOOOO

REGISTER DATA

ON SEGMENTS =1

7-SEGMENT
CHARACTER | D7* | D6-D4 | D3 | D2 | D1 | DO |DP*| A B c D E F G
0 X 0 0 0 0 1 1 1 1 1 1 0

1 X 0 0 0 1 0 1 1 0 0 0 0

2 X 0 0 1 0 1 1 0 1 1 0 1

3 X 0 0 1 1 1 1 1 1 0 0 1

4 X 0 1 0 0 0 1 1 0 0 1 1

5 X 0 1 0 1 1 0 1 1 0 1 1

6 X 0 1 1 0 1 0 1 1 1 1 1

7 X 0 1 1 1 1 1 1 0 0 0 0

8 X 1 0 0 0 1 1 1 1 1 1 1

9 X 1 0 0 1 1 1 1 1 0 1 1

— X 1 0 1 0 0 0 0 0 0 0 1

E X 1 0 1 1 1 0 0 1 1 1 1

H X 1 1 0 0 0 1 1 0 1 1 1

L X 1 1 0 1 0 0 0 1 1 1 0

P X 1 1 1 0 1 1 0 0 1 1 1

blank X 1 1 1 1 0 0 0 0 0 0 0

go0o0o0oooooobvooooooono

6. DO0OOO0OOOOOOobDOobDOobDOgn
gboooboooboobgn

A
(|
FU UB
6
(-

EU Uc
7 O
D DP

OO07000O0O0OLED

ooooooo
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
ooooo
0oo DP | A B C D E F G

goooboooobo
gboboobooobooboooa

MAX7219/MAX72210 V+0ISETO 00000000
O00(RsenD00000O0DO0O0OOOODODOOOO
000000000000000000000000
OO0ISETOD0D0O0O0O0001000(000)00000
000000000000000000000000
000000000000000000000000
0009.53kQ0 0000000 00040mA(typ)d
00000000000000000000000
00000000000000000000000

gobooooooooooooobooooobooooobo
ooooO0ooOoO0oooO0oO0ooo0O0oo0O0O0o0PwWM DAC
cooOoooooOoooobACOOOOOOODOO
obob0OO0001e000000000D0ORggrdOODO
ooo0oO0o0oooooosy/3200000041/3200
0000000 MAX7221015/16001/16)007
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001000001/3200000000
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O7. 00O0ODQCO0O0ODCOOODOOOO@OOOMHex)OXA)

DUTY CYCLE HEX
D7 D6 D5 D4 D3 D2 D1 DO

MAX7219 MAX7221 CODE
(mliiwsin) (mli;lgn) X X X X 0 0 0 0 X0
3/32 2/16 X X X X 0 0 0 1 X1
5/32 3/16 X X X X 0 0 1 0 X2
7132 4/16 X X X X 0 0 1 1 X3
9/32 5/16 X X X X 0 1 0 0 X4
11/32 6/16 X X X X 0 1 0 1 X5
13/32 7/16 X X X X 0 1 1 0 X6
15/32 8/16 X X X X 0 1 1 1 X7
17/32 9/16 X X X X 1 0 0 0 X8
19/32 10/16 X X X X 1 0 0 1 X9
21/32 11/16 X X X X 1 0 1 0 XA
23/32 12/16 X X X X 1 0 1 1 XB
25/32 13/16 X X X X 1 1 0 0 XC
27132 14/16 X X X X 1 1 0 1 XD
29/32 15/16 X X X X 1 1 1 0 XE
31/32 (rrﬁ)/(l:n) X X X X 1 1 1 1 XF

08. 00D00ODO0ODODOOOOODOODOO(@OODNO (Hex)O XB)
REGISTER DATA HEX
SCAN LIMIT
D7 D6 D5 D4 D3 D2 D1 DO CODE

Display digit 0 only* X X X X X 0 0 0 X0

Display digits 0 & 1* X X X X X 0 0 1 X1

Display digits 0 1 2* X X X X X 0 1 0 X2

Display digits 012 3 X X X X X 0 1 1 X3

Display digits 012 3 4 X X X X X 1 0 0 X4

Display digits012345 X X X X X 1 0 1 X5

Display digits 0123456 X X X X X 1 1 0 X6

Display digits01234567 X X X X X 1 1 1 X7

*See Scan-Limit Register section for application.

oooooooooobo

0000000000000000108000000
00000000000D000080000800HzO
0000000000000 (yp)D00000000
00000000D0000000000000000
00000008se/NOOODOODODOOONDOODOO
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NUMBER OF DIGITS MAX"\éB'\RARSEE,\ﬁMENT
DISPLAYED
(mA)
10
20
3 30

010. 0000000000000
000000000 Hex)OXF)

REGISTER DATA
MODE
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Normal X | x| x| x| x|x|x/|o
Operation
Display Test X X X X X X X 1
Mode
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011. Regr 0 00O DODOOO

012, Jooogoogooooog

LEDOODOOO
PACKAGE THERMAL RESISTANCE
VLED (V) (63A)
ISEG (MA)

15 2.0 25 3.0 35 24 Narrow DIP +75°C/W
40 12.2 11.8 11.0 10.6 9.69 24 Wide SO +85°C/W
30 17.8 17.1 15.8 15.0 14.0 24 CERDIP +60°C/W
20 29.8 28.0 25.9 245 22.6 Maximum Junction Temperature (Tj) = +150°C
10 66.7 63.7 59.3 55.4 51.2 Maximum Ambient Temperature (Ta) = +85°C

goooooo gooOoooo

MAX7219/MAX722100000(®D)O0CODOODO
gooooogo

PD = (V + x 8mA) + (V+ - VLED)(DUTY X ISEG X N)
gooo

v+Ooooad

DUTYDOOOOOOOODDO0000000000
ooooooooo
NOODODODOOOOOODOO0O0O0@OOD0o0s)
VigpO LEDO OO OO

lsec0RsgrD 0000000000000 O0

oooo

ISEG = 40mA, N =8, DUTY = 31/32, VLED = 1.8V at
40mA, V+ = 5.25V

PD = 5.25V(8mA) + (5.25V - 1.8V)(31/32 x
40mA x 8) = 1.11W

OO0OCERDIPOOODD(® j;300600/W)0000
00000000000 000000000

TiMAX) = TA + PD x 0JA + 150°C = TA +1.11W x
60°C/W

00O0O0TAO0+83.40000
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MAX7219/MAX7221
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AND2307SLC AND2307SLC
S I ANODE DP 5 ["ANODE DP
) anopEA T { ANODE A
®) mnobeF 9 | ANoDEF
81 anopEB 6 { anoDE B
10 10
ANODE G ANODE G
: ANODE C ‘; ANODE C
ANODE E ANODE E
IN55248 | 31 AnoDED 3 | ANODED
50 1500 CATHODE CATHODE
8 8
3
£G D
| ¢
SEGE
20
SEGC
17
3
15| ¢ mmam sv
= :gf__‘ MAX7219 T e
MAX7221 :
14
e Ve
30k *\NNT—e
SEG DP K
4 18 6] ™
GND IsFT 4
 ono ®&—| NC1 3
<t ! com1L 4'[:
— ) 1 NC2 IRF540
onta —— o oo F—& MAXIMN
"t 1 N 1 10 | INL MAX394
LOAD (CS)>—13 LOAD (CS) DIG1 2| IN2 COM2 ——
cLock »—— CLK 5 Not
NO2
5
*4.7kQ PULL-UP REQUIRED FOR MAX7221 5V —|
() MAX7221 ONLY

IRF540
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o000, 0,0,0.0, o000, 0,0,0,0.0.0,
[ | | | [T 1] [ | | | [T 1]
C C
8 8 8
DATAIN B> DIN pouT DIN DouT
®— DIGO SEGD @ 0—| DIGO SEGD
o biG4 seGop o o bic4 SEGDP
GND SeGE o GND SEGE
o bics SEGC | SJ\_/ o niGe SEGC
o bic2 Vi o oic2 v+
o bi63 1seT o o3 ISET
o Dic7 SEGG |—e 953 o oiG7 SEGG
GND SEGB o GND SEGB
L ¢Joics SEGF |—o —L e]ois SEGF
~ Yoe: SEGA |— MAXIM ~ YHoe: SEG A |— MNAXIM
l_ LOAD (C5) CLK |— migﬁ’ |— LOAD (C5) CLK m%ﬁﬁ’
LOAD DATA B>
() MAX7221 ONLY CLOCK B>
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MAX7219/MAX7221
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gmoog
PART TEMP. RANGE  PIN-PACKAGE

MAX7221CNG 0°Cto +70°C 24 Narrow Plastic DIP
MAX7221CWG 0°C to +70°C 24 Wide SO
MAX7221C/D 0°C to +70°C Dice*
MAX7221ENG  -40°C to +85°C 24 Narrow Plastic DIP
MAX7221EWG  -40°C to +85°C 24 Wide SO
MAX7221ERG -40°C to +85°C 24 Narrow CERDIP

*Dice are specified at Ta = +25°C.

14
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GND DIG7 DIG3 DIG2 DIG6 GND

DIG5 — 1l DIG 4

DIG1—l = B—iGo

LOAD 1 0.093"
(é_g - ]II B} on @36mm)

k) wy H—DOUT

sec F—ll T T f T T T
SEGB ISET SEGC SEG DP
SEG G SEGE
0.080"
- (2.03mm)

TRANSISTOR COUNT: 5267
SUBSTRATE CONNECTED TO GND
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POIPNEPS

—f =Dl

s s e s ) s

~—
D i S
—
a3 |
il 0e1s [
BI L g N
ehA
eB—
INCHES _ [MILLIMETERS INCHES __ [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N _[sul
A 0.200 5.08 D 0348|0390 | 884 | 991 |8 |AB
A1]0.015 |-——— 10.38 D |0.735]0.765 18,67 119.43 |14 |AC
A2|0.125 [0.175 |3.18 [4.45 D |0.745]0.765 (18,92 [19.43 |16 |AA
A3]0.095 [0.080 |1.40 |2.03 D |0.885]0915 [22.48|23.24|18 |AD
B |0.016 0022|041 056 D |1.015 |1.045 [25.78[26.54 |20 AE
B1|0.045 [0.065 [1.14 [1.65 | [D|114 |1.265 |28.96|32.13 |24 |AF
C |0.008 |0.012 |0.20 [0.30 D |1.360 |1.380 |34.54[35.05|28]*5
D1/0.005 |0.080 [0.13 |2.03
E |0.300 |0.325|7.62 [|8.26 NDTES
F10.240 (0310 [6.10 [7.87 B WDLD FLASH DR PROTRUSTONS NOT
e 10100 | === |2.54 S B ‘lSMT/WE(NOSUISDArj MILLIMETER
3. CONTROLLING DI |
eA[0.300 | -——— |762 | ——— 4 MEETS JEDEC MSO001-XX AS SHOWN
eB|l ——— 0.400 - 1016 IN ABOVE TABLE
L [0.115 [0.150 [2.92 |3.81 2 SIMILIoR TO JEDEC MO-05343

ZAAKLAV [pckaE FANILY DUTLING PDIP 30| 17 21-0043 |
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MAX7219/MAX7221
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INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N |MS013
A 10093[0104 235|265 D 10.398 10,413 [10.10 |10.50116 | AA
A1) 0.004]0.0le |0.10 | 0.30 D 1044710463 [11.35]11.75]18 | AB
B 10014 10019]035]0.49 D 10,496 10.512 |12.60(13.00|20| AC
C10.009]0013]1023]032 D 10.598|0.614 [15.2015.60/24| AD
e 0.050 127 D 10,697 10.713 [17.70[18.10 |28| AE
F 1029110299740 7.60 NOTES.
H|0.394]0.419]10.00] 10.65 1 D&E DO NOT INCLUDE MOLD FLASH
h {0010 |0.0301025]0.75 2. MOLD FLASH OR PROTRUSIONS NOT
L [o.0te [0050[0.40]( 127 3 LEADS T0BE COPLANAR WITHIN
102mm €0047>
4. CONTROLLING DIMENSION: MILLIMETER
5. MEETS JEDEC MS013-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
NAKXI

0 SN GARIL (R SHAYVALE Ch 3436 P el 737 st
PROPRIETARY INORNATION

TInE

][PACKAGE FAMILY DUTLINE: SOIC 300”] 21-0042 A

/EJDD[IEJ
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