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PART TEMP. RANGE PIN-PACKAGE
MAX6950CEE 0°C to +70°C 16 QSOP
MAX6950EEE -40°C to +85°C 16 QSOP
MAX6951CEE 0°Cto +70°C 16 QSOP
MAX6951EEE -40°C to +85°C 16 QSOP
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MAXG6950/MAX6951

+2.7vV +5.5V

5 8 LED

ABSOLUTE MAXIMUM RATINGS
Voltage (with Respect to GND)

VA, rrrreeernrrre e snineeeeeenna-0.3V 10 BV
All Other Pins............... TP -0.3Vto (V+ + 0.3V)
DIG1-DIG8 Sink CUrrent..........cccooeviviciiiiiiiiieieeeeee e 440mA
SEG1-SEG9 SoUrce CUMeNt........ueveeieeeeeeeeeeiiiiiiiinvennnneenes 55mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin QSOP (derate 8.34mW/°C above +70°C)........ 667TmwW

Operating Temperature Ranges (TmiN to TMAX)

MAXB95_CEE.......cooiiiiiiiiicc e 0°Cto +70°C
MAXB95_EEE........coiiiiiiiiieceec e -40°C to +85°C
JUNCLION TEMPEIAtUIe ... +150°C
Storage Temperature Range ..........cccocvvveeennnne -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccccevivverrniennnen. +300°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

(Typical operating circuit, V+ = +3.0V to +5.5V, Ta = TmIN to Tmax, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Operating Supply Voltage V+ 2.7 5.5 \

Shutdown mode, all digital | Overtemperature 75
Shutdown Supply Current ISHDN inputs at V+ or GND Th= +257C o2 160 A

All segments on, all digits scanned,
Operating Supply Current I+ intensity set to full, internal oscillator, 10 15 mA

no display load connected

OSC = RC oscillator 1 8
Master Clock Frequency (OSC f — - _ MHz
Internal Oscillator) osc OSC = RC oscillator, RsgT = 56kQ, 4

CseT = 27pF
Master Clock Frequency (OSC .
External Clock) fosc OSC overdriven externally 1 8 MHz
Display Scan Rate (OSC Eight digits scanned, OSC = overdriven
External Clock) fscan externally 155 1250 Hz
Dlsplay Scan Rate (OSC Internal fscaN Eight digits scanned, OSC = RC oscillator 155 1250 Hz
Oscillator)
Display Scan Rate (OSC Internal Eight digits scanned, OSC = RC oscillator,

f 625 H
Oscillator) SCAN | ReeT = 56KQ, CsET = 27pF z
OSC Internal/External Detection
Threshold Vosc L7 v
Dead Clock Protection
fi 75. kH
Frequency 0sC 5.5 z
OSC High Time (OSC External
t 50

Clock) CH ns
OSC Low Time (OSC External ¢ 50 ns
Clock) cL

MAXIMN




5

8 LED

+2.7V +5.5V

ELECTRICAL CHARACTERISTICS

(Typical operating circuit, V+ = +3.0V to +5.5V, Ta = TmIN to TmAX, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNITS

Slow Segmept Blink Period fSLOWBLINK Eight digits scanned, OSC = RC oscillator, 1 S
(Internal Oscillator) RsgT = 56kQ, CseT = 27pF
Fast Segmen.t Blink Period fEASTBLINK Eight digits scanned, OSC = RC oscillator, 05 s
(Internal Oscillator) RseT = 56kQ, CsgT = 27pF
Fast or Slow Segment Blink Dut
Evcle (hcte ) 9 y 499 50 501 %
Digit Drive Sink Current IDIGIT Ta =+25°C, VLED = 2.4V 240 320 400 mA
Segment Drive Source Current ISEG Ta = +25°C, VLED = 2.4V -30 -40 -50 mA
Digit Drive Sink Current (Note 2) IDIGIT Ta=+25°C,V+=2.7Vto 3V, VLEp = 2.2V 80 mA
(S’\Tgt':‘;;‘t Drive Source Current ISEG TA=+25°C,V+=2.7Vt0 3V, Viep = 2.2V | -10 mA
Slew Rate Rise Time Alsgc/At Ta =+25°C 35 mA/us
LOGIC INPUTS
Input Current DIN, CLK, CS i1, he VIN=0orV+ -2 2 A
écl)ilf:%gh Input Voltage DIN, Vi 24 Vv
Ic_:cl)_?;,céw Input Voltage DIN, ViL 04 v
Hysteresis Voltage DIN, CLK, CS AV 0.5 \Y
TIMING CHARACTERISTICS (Figure 1)
CLK Clock Period tcp 38.4 ns
CLK Pulse Width High tcH 19 ns
CLK Pulse Width Low tcL 19 ns
CS Fall to CLK Rise Setup Time tcss 9.5 ns
CLK Rise to CS Rise Hold Time tcsH 3 ns
DIN Setup Time tDs 9.5 ns
DIN Hold Time toH 0 ns
CS Pulse High tcsw 19 ns
TIMING CHARACTERISTICS (V+ = +2.7V) (Note 2)
CLK Clock Period tcp 50 ns
CLK Pulse Width High tcH 24 ns
CLK Pulse Width Low tcL 24 ns
CS Fall to CLK Rise Setup Time tcss 12 ns
CLK Rise to CS Rise Hold Time tcsH 4 ns
DIN Setup Time tps 12 ns
DIN Hold Time toH 4 ns
CS Pulse High tcsw 24 ns

Note 1: All parameters tested at Ta = +25°C. Specifications over temperature are guaranteed by design.

Note 2: Guaranteed by design.

W AXIW 3
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(Typical operating circuit, scan limit set to eight digits, V+ = +3.3V, VLgp = 2.4V, Ta = +25°C, unless otherwise noted.)

INTERNAL OSCILLATOR FREQUENCY
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+2.7V +5.5V

ggod
oo o o 0O
1 DIN CLK 16
CLK CLK
2 CLK DOUT aK S
X(DIGX)
3-6, 10-14 DIGX, SEGX X(SEGX)
/
RseT) GND
7 IseT Ceer
8 GND
GND R (RC ) c Cser)
SET SET
° 0S¢ OSC 1MHz 8MHz
S CS
15 cs i s
16 V+ O0.1pF GND
0O
MAX695000 MAX69510 [ [ [
MAXG6950 5 Ooo0o0o0o0oooooo
5 MAX6950/MAX6951
8 LED 3 SPI 3
40 LED (D
MAX6950/MAX6951
MAX6951 8
8 s 16 D15 DO
LED MAX6950 MAX6951 o Do ( 2 D15 D8
MAX6950 3 g - s
MAX6950 8 (MSB)
3
. CLK
MAX6950/MAX6951
LED B
5 (MAX6950) 8 (MAX6951) * CS  MAX6950/MAX6951
MAX6950/MAX6951
(D
MAX6950/ « DIN
MAX6951
1 16
MAXE950/MAX6951 - -
DIN
LED
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MAXG6950/MAX6951

+2.7vV +5.5V

5 8 LED

Ul. 10b0oooboboboobobn

DIG/SEGO | DIG/SEG1 | DIG/SEG2 | DIG/SEG3 | DIG/SEG4 | DIG/SEGS5 | DIG/SEG6 | DIG/SEG7 | SEG 8

PIN 6 PIN5 PIN 4 PIN 3 PIN 14 PIN 13 PIN 12 PIN 11 PIN 10

LED Digit 0 cCco SEG dp SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG a
LED Digit1 | SEGdp cc1 SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG a
LED Digit2 | SEGdp SEG g cc2 SEG f SEG e SEG d SEG ¢ SEG b SEG a
LED Digit3 | SEG dp SEG g SEG f cc3 SEG e SEG d SEG ¢ SEG b SEG a
LED Digit4 | SEG dp SEG g SEG f SEG e cca SEG d SEG ¢ SEG b SEG a
LED Digit5 | SEG dp SEG g SEG f SEG e SEG d ccs SEG ¢ SEG b SEG a
LED Digit6 | SEG dp SEG g SEG f SEG e SEG d SEG ¢ cce SEG b SEG a
LED Digit7 | SEGdp SEG g SEG f SEG e SEG d SEG ¢ SEG b ccr SEG a

2. 0b0gooobooo@aebon)

p15 | D14 | D13 | D12 | D11 | D10 | D9 | D8

p7 | b6 | b5 | pa | b3 | b2 | D1 | DO

3

ADDRESS MSB DATA LSB
TS CLK ooooooooo
csS 5
16 16 PO PL 2 8
16 SRAM
MAX6950/MAX6951 0oooooog
( 2
1) CLK MAX6950/MAX6951
2) CS 16
3) D15 DO 16 5
DIN
4) CS 4
CLK DIN
MAX6950/MAX6951  CS ooooon
CLK DIN
MAX6950/MAX6951
CS 16 D1
MAX6950/
MAX6951 MAX6950/ 5
MAX6951 16 S
n (n>16 B
) MAX6950/MAX6951 c
{n-15} {n}
D15 DO 16
T

MAXIMN
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3. MAX6950/MAX6951 16

R PO P1 E

( 8 PO P1
MAX6950/MAX6951 (9
( © -
CS
MAX6950/MAX6951
T ( )
V+(CMOS
) R D5)
PO P1 CS
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MAXG6950/MAX6951

5 8 LED

+2.7vV +5.5V

U3. bugobboogon

COMMAND ADDRESS HEX
REGISTER
D15 D14 D13 D12 D11 D10 D9 Dpg | CODE
No-Op 0 0 0 0 0 0 0 0 0x00
Decode Mode 0 0 0 0 0 0 0 1 0x01
Intensity 0 0 0 0 0 0 1 0 0x02
Scan Limit 0 0 0 0 0 0 1 1 0x03
Configuration 0 0 0 0 0 1 0 0 0x04
Factory reserved. Do not write to this. 0 0 0 0 0 1 1 0 0x06
Display Test 0 0 0 0 0 1 1 1 0x07
Digit 0 plane PO only (plane 1 unchanged) 0 0 1 0 0 0 0 0 0x20
Digit 1 plane PO only (plane 1 unchanged) 0 0 1 0 0 0 0 1 0x21
Digit 2 plane PO only (plane 1 unchanged) 0 0 1 0 0 0 1 0 0x22
Digit 3 plane PO only (plane 1 unchanged) 0 0 1 0 0 0 1 1 0x23
Digit 4 plane PO only (plane 1 unchanged) 0 0 1 0 0 1 0 0 0x24
Digit 5 plane PO only (plane 1 unchanged) 0 0 1 0 0 1 0 1 0x25
Digit 6 plane PO only (plane 1 unchanged) 0 0 1 0 0 1 1 0 0x26
Digit 7 plane PO only (plane 1 unchanged) 0 0 1 0 0 1 1 1 0x27
Digit 0 plane P1 only (plane 0 unchanged) 0 1 0 0 0 0 0 0 0x40
Digit 1 plane P1 only (plane 0 unchanged) 0 1 0 0 0 0 0 1 0x41
Digit 2 plane P1 only (plane 0 unchanged) 0 1 0 0 0 0 1 0 0x42
Digit 3 plane P1 only (plane 0 unchanged) 0 1 0 0 0 0 1 1 0x43
Digit 4 plane P1 only (plane 0 unchanged) 0 1 0 0 0 1 0 0 0x44
Digit 5 plane P1 only (plane 0 unchanged) 0 1 0 0 0 1 0 1 0x45
Digit 6 plane P1 only (plane 0 unchanged) 0 1 0 0 0 1 1 0 0x46
Digit 7 plane P1 only (plane 0 unchanged) 0 1 0 0 0 1 1 1 0x47
Digit 0 plane PO and plane P1 (with same data) 0 1 1 0 0 0 0 0 0x60
Digit 1 plane PO and plane P1 (with same data) 0 1 1 0 0 0 0 1 0x61
Digit 2 plane PO and plane P1 (with same data) 0 1 1 0 0 0 1 0 0x62
Digit 3 plane PO and plane P1 (with same data) 0 1 1 0 0 0 1 1 0x63
Digit 4 plane PO and plane P1 (with same data) 0 1 1 0 0 1 0 0 0x64
Digit 5 plane PO and plane P1 (with same data) 0 1 1 0 0 1 0 1 0x65
Digit 6 plane PO and plane P1 (with same data) 0 1 1 0 0 1 1 0 0x66
Digit 7 plane PO and plane P1 (with same data) 0 1 1 0 0 1 1 1 0x67
goooooooooood gooooooog
2
SPI MAX6950/
MAX6951 ( )
LED
MAX6950/ 8
MAX6951 7/16(1/2 )
11
8 AXIMN
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8

+2.7V +5.5V
LED

4. J00dooooooooooboooo
ADDRESS REGISTER DATA
REGISTER POWER-UP CONDITION
CODE (HEX) | D7 D6 D5 D4 D3 D2 D1 DO
Decode No decode for digits 7-0 0x01 0 0 0 0 0 0 0
Intensity 1/16 (min on) 0x02 X X X 0 0 0
Scan Limit Display 5 digits: 012 3 4 0x03 X X X X 1 0 0
) . Shutdown enabled/blink
Configuration speed is slow/blink disabled 0x04 X X X 0 0 0 0 0
Display Test Normal operation 0x07 X X X X X X X 0
Digit 0 Blank digit, both planes 0x60 0 0 0 0 0 0 0 0
Digit 1 Blank digit, both planes 0x61 0 0 0 0 0 0 0 0
Digit 2 Blank digit, both planes 0x62 0 0 0 0 0 0 0 0
Digit 3 Blank digit, both planes 0x63 0 0 0 0 0 0 0 0
Digit 4 Blank digit, both planes 0x64 0 0 0 0 0 0 0 0
Digit 5 Blank digit, both planes 0x65 0 0 0 0 0 0 0 0
Digit 6 Blank digit, both planes 0x66 0 0 0 0 0 0 0 0
Digit 7 Blank digit, both planes 0x67 0 0 0 0 0 0 0 0
ogoodooboooon goooooooooon
1 8 16
MAX6950(5 ) 6 © 9 AP
7 8 1
8 MAX6951 5 5 16
MAX6951
11 14
MAX6950 5 16
MAX6951 6 D6 D4
4 (D3 DO)
6 D7 (SEG DP)
fOSC:4|V|HZ 5 (D7 =1
1kHz 8 625Hz ) 16 15
D7 DO MAX6950/MAX6951
( )
1 1 15
12
ogooooon
pooooo MAX6950/MAX6951
LED
4 PO P1 2
( 9 8 SRAM
15/16 1/16 16 SPI
1 1/16
13
AXIW 9
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MAXG6950/MAX6951

5 8

LED

+2.7vV +5.5V

Us5. bggobobod

REGISTER DATA

ADDRESS
MODE
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Configuration register 0x04 X X R T E B 0 S
06. JddddooooGuooooobo)dd
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Shutdown 0x04 X X R T E B 0
Normal operation 0x04 X X R T B 1
O7. Jooooo@oooooob2)an
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Slow-blinking segments
blink on for 1s, off for 1s 0x04 X X R T E 0 0 S
with fosc = 4MHz
Fast-blinking segments
blink on for 0.5s, off for 0x04 X X R T E 1 0 S
0.5s with fosc = 4MHz
08. Jddoooooo/ooooooEDOobODOOOD3)00
REGISTER DATA
MODE ADDRESS
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Blink function is
disabled 0x04 X X R T 0 B 0 S
Blink function is 0x04 X X R T 1 B 0 S
enabled
O09. dddoooooooooa(roboboooob4ayon
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Blink timing counters 0x04 X X R 0 £ B 0 S
are unaffected
Blink timing counters
are cleared on the 0x04 X X R 1 E B 0 S
rising edge of CS
LED PO 1 1
P1 P1
2 (3
10 /X1
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8

+2.7V +5.5V
LED

010. DO0O0OODOODOORUDOOOODS)OO

MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Digit data for both
planes PO and P1 are 0x04 X X 0 T E B 0 S
unaffected
Digit data for both
planes PO and P1 are 0x04 X X 1 T E B 0 s
cleared on the rising
edge of CS
O11. 00oooooooon
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Normal operation 0x07 X X X X X X X
Display test 0x07 X X X X X X X
012, JUdooooooooa
REGISTER DATA
SCAN LIMIT ADDRESS HEX
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 Do | CODE
Display digit O only 0x03 X X X X X 0 0 0 0xXO0
Display digits 0 and 1 0x03 X X X X X 0 0 1 0xX1
Display digits 0 and 1 2 0x03 X X X X X 0 1 0 0XX2
Display digits 0 and 1 2 3 0x03 X X X X X 0 1 1 0xX3
Display digits0and 12 3 4 0x03 X X X X X 1 0 0 0xX4
Display digits0and 12345 0x03 X X X X X 1 0 1 0xX5
Display digits0and 123456 0x03 X X X X X 1 1 0 0xX6
Display digits0and 1234567 0x03 X X X X X 1 1 1 OxX7
E 8 agogad
PO osc
P1 B( 7)
( 17 B
PO P1
PO P1 ddooooooooscoon
LED OsC
( 18) osC
00ooooo GND CseT
MAX6950/MAX6951 RC
PO TTL/CMOS
P1
> OoSsC fosc 1MHz
8MHz
W AXIW 11
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MAXG6950/MAX6951

5 8

LED

+2.7vV +5.5V

013. go0boogogoo

DUTY CYCLE | TXCiRRenT (mA) | CODE(HEX) | 07 | D6 | D5 | D4 | 03 | D2 | D1 | DO | CODE
1/16 (min on) 25 0x02 X X X X 0 0 0 0 0xX0
2/16 5 0x02 X X X X 0 0 0 1 OxX1
3/16 7.5 0x02 X X X X 0 0 1 0 0xX2
4/16 10 0x02 X X X X 0 0 1 1 0xX3
5/16 12.5 0x02 X X X X 0 1 0 0 0xX4
6/16 15 0x02 X X X X 0 1 0 1 0xX5
7/16 17.5 0x02 X X X X 0 1 1 0 0xX6
8/16 20 0x02 X X X X 0 1 1 1 OxX7
9/16 22.5 0x02 X X X X 1 0 0 0 0xX8
10/16 25 0x02 X X X X 1 0 0 1 0xX9
11/16 27.5 0x02 X X X X 1 0 1 0 OxXA
12/16 30 0x02 X X X X 1 0 1 1 0xXB
13/16 325 0x02 X X X X 1 1 0 0 0xXC
14/16 35 0x02 X X X X 1 1 0 1 OxXD
15/16 37.5 0x02 X X X X 1 1 1 0 OxXE
15/16 (max on) 37.5 0x02 X X X X 1 1 1 1 OxXF
Cser Rser

Coer 4MHz

OSsC

( Electrical Characteristics

) fosc MAX6950 4000 5
) MAX6951 6400
@ )
AMHz fosc 200us

MAX6950/MAX6951 OsC

fosc

75.5kHz(typ)

RC

12

11Hz

RseT(

0.5Hz 1Hz

000 MAX6950/MAX69510 000000
gboogoogooo

MAX6950/MAX6951 OosCc
1
MAX6950/MAX6951
T (9 osC
CS
T MAX6950/MAX6951
( )

MAXIMN




5

8 LED

+2.7V +5.5V

START OF NEXT
- ONE COMPLETE 1.6ms MULTIPLEX CYCLE AROUND 8 DIGITS > ¢
CYCLE
200us TIME SLOT\/ 200ps TIME SLOT\/ 200ps TIME SLOT\/ 200ps TIME SLOT\/ 200s TIME SLOT\/ 2005 TIME SLOT \,/ 200ps TIME SLOT\ /' 200ps TIME SLOT\/ 200ps TIME SLOT
DIGIT O DIGIT 1 DIGIT 2 DIGIT 3 DIGIT 4 DIGIT5 DIGIT 6 DIGIT 7 DIGIT O
DIGIT CATHODE v V
DRIVER INTENSITY
SETTINGS gt DIGIT 0's 200ps MULTIPLEX TIME SLOT >
HIGH-Z
1/16TH
(MIN ON)
Low
CURRENT SOURCE ENABLED
ANODE
MIN ON
HIGH-Z HIGH-Z
HIGH-Z
2/16TH
Low
HIGH-Z
3/16TH
Low
[ ]
:\\-: ] Q:
[ ]
d HIGH-Z
13/16TH L d
[ ]
Low
HIGH-Z
14/16TH
Low
HIGH-Z
15/16TH
Low
HIGH-Z
16/16TH
MAX ON
Low |
MINIMUM 12,515 INTERDIGIT BLANKING INTERVAL /
CURRENT SOURCE ENABLED
ANODE
MAX ON
HIGH-Z HIGH-Z
ANODE (UNLIT)
HIGH-Z HIGH-Z

MAXIN

13
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MAXG6950/MAX6951

+2.7vV +5.5V
5 8 LED

014. J0o0oooooboooodon

ADDRESS REGISTER DATA HEX
DECODE CODE
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 Do | CODE
No decode for digits 7-0 0x01 0 0 0 0 0 0 0 0 0x00
Hexadecimal decode for digit 0,
no decode for digits 7-1 0x01 0 0 0 0 0 0 0 1 0x01
Hexadecimal decode for digits
2-0, no decode for digits 7-3 0x01 0 0 0 0 0 ! ! ! 0x07
?_e(;(adeamal decode for digits 0x01 1 1 1 1 1 1 1 1 OXEF
015. ledd0dogo
7-SEGMENT REGISTER DATA ON SEGMENTS = 1
CHARACTER | p7* | 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
A X 1 0 1 0 1 1 1 0 1 1 1
B X 1 0 1 1 0 0 1 1 1 1 1
C X 1 1 0 0 1 0 0 1 1 1 0
D X 1 1 0 1 0 1 1 1 1 0 1
E X 1 1 1 0 1 0 0 1 1 1 1
F X 1 1 1 1 1 0 0 0 1 1 1
The decimal point segment is lit when bit D7 = 1
doooooooooooooon IsEG = Ki/ RSET mA
Doobbi0UURsgrdUCser 00 fosc = Kr/ (RseT 0 CseT + CsTRAY) MHz
RC Rsger
Cser fosc fosc
1MHz 8MHz Reer K =2240
Rser  Coer Kg = 6720
AMHz 0.5Hz Rser = «Q )
1Hz RSET
C = F
40mA SET (s )
2.5mA 37.5mA 2.5mA CstrAY = OSC GND F )
(3pF  typ)
RSEF 56kQ CSI:_l' 27p|:

14 MAXIMN




+2.7V +5.5V

O16. J0D0O0OOCOOUOOoOoOOOOOOgg LED
O00000o0ooooooo (B.0V-2.4Vv)=0.6V
REGISTER DATA
. D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO LED o Ay
Segment line dp | a b c d e f g
0.6V
a +5V (5.0V-2.4V)
=2.6V 3.3V
f b (3.3V-2.4V)=09vV 3
MAX6950/
MAXG6951 3.3V
g
5V
e c MAX6950/MAX6951
MAX6950/MAX6951
g [d ]
MAX6950/MAX6951
MAX6951 3.0V
Reer 5V +5%
15mA + (A0mAx 8) =335mA
RegT 4.75V
(4.75V-3.0V)/0.335A=5.2Q
4.7Q +£10%
LED
(0.335A)2x (4.7Q x1.1) = 0.584W
C 1w MAX6951
SET
OSC GND
1pF 5.25V-(0.335Ax4.7Q x0.9) =3.83V
5pF
LEDOO OO D noooo
MAX6950/MAXG6951 MAX6950/MAX6951 +2. 7V +55V
LED |SEG
LED
Ve 0.6V
LED MAX6950/MAX6951 MAX6950/MAX6951
Isec
Oodgoopooogg LED
gooooooooooooooog LED 7
MAXG6950/MAX6951 3.0V LED
2.4V LED 40mA

MAXIN
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MAXG6950/MAX6951

+2.7vV +5.5V

5 8 LED

Uiz, boooboobbobboboboobod
gboboboogobboodan

SEGMENT'S SEGMENT'S
BIT SETTING | BIT SETTING SE&LVI&('\)‘;
IN PLANE P1 | IN PLANE PO
Segment off during both
X 0 halves of each blink
period
Segment off during both
X 1 halves of each blink
period

018. Joboooooboboooooobg
gobobooooboobd

SEGMENT'S SEGMENT’S
BIT SETTING | BIT SETTING E?Eﬁkﬂ\ﬁgg
IN PLANE P1 | IN PLANE PO
0 0 Segment off
Segment on only during
0 1 the 1st half of each blink
period
Segment on only during
1 0 the 2nd half of each blink
period
1 1 Segment on
MAX6950/MAX6951
2.7V
SPI
5Mbps MAX6950/
MAX6951 2V(
)
gogooood
MAX6950/MAX6951 (PD)

Pp = (V+ x I+) + (V+ - VLED) (DUTY 0 Isec 0 N)

V4=
DUTY =

16

VLED =LED
Isec = Rser
PD = ( mA mv )

lseg = 40mA N=8 DUTY = 15/16
Viep = 2.4V(A0OMA V+=36V )

Pp =3.6V(15mA) + (3.6V- 2.4V)(15/16 x 40mAX 8)
=0.414W

16 QSOP (T;A=1/0.00834 =
+120 M) Ta

Timax)y=Ta+ (PpxTja=+150 =Tp+(0.414x

+120 /W)
TA:+100 +85
ag
MAX6950/MAX6951 +2.7V +5.5V
O.1pF
MAX6950/MAX6951
22uF

gobooooobogoo

7 Rser
Rser 7 8
Rser

2. Regr 8

5

C1( ) CX( )
IC Rser
IC

MAXIMN




+2.7V +5.5V

gogggo

3.3V .

uc

T c1
22uF 100nF
1 L 1
DIG1-DIG8 9
SEG1-SEGY 8 DIGITS
. AND SEGMENTS
MAXI (SEE TABLE 1 FOR CONNECTIONS)
MAX6951
iseT |-
1
DIN DIN
_ 5]
cs cs RseT
2 0sC —_|9 @
CLK CLK Cser

1=
|j|

googn

PROCESS: CMOS

MAXIN

TRANSISTOR COUNT: 17,350
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MAXG6950/MAX6951

+2.7vV +5.5V
5 8 LED

gbobooooboboodb

8 CATHODE DRIVERS
9 ANODE DRIVERS
DIGO/SEGO —»
DIGL/SEGL
SEGMENT PWM DIG2/SEG2 —3»
ISET ~&—] CURRENT BRIGHTNESS PWM DIG3/SEG3 9
REFERENCE —— CONTROL DIGA/SEG4 |—>
HEXADECIMAL (DIGS)/SEGS —»
ROM (DIG6)/SEGS |—
MULTIPLEX, PWM BLINK DIGIT (DIGT7)/SEGT |—3»
- : out DIGIT
0sC COUNTERS N MODE MULTIPLEXER SEG8 —
g SHUTDOWN _ TEST
3
BLINK ENABLE BLINK ENABLE REGISTER
BLINK CONTROL  BLINK RATE BLINK RATE REGISTER
BLINK SYNC BLINK SYNC REGISTER
PO ENABLE P1ENABLE — INTENSITY REGISTER
DECODE-MODE REGISTER
GLOBAL CLEAR REGISTER
SCAN-LIMIT REGISTER —
3 8 3 8 SHUTDOWN REGISTER
ENABLE ADDRESS DATA  CLR | |ENABLE ADDRESS DATA  CLR TEST REGISTER
8-BYTE DUAL-PORT RAM 8-BYTE DUAL-PORT RAM
PLANE PO PLANE P1. CONFIGURATION REGISTER
DATA  ADDRESS  ENABLE DATA  ADDRESS ENABLE DATA  ENABLE
18 3 1s 3 8
DIGIT AND CONTROL REGISTER
ADDRESS DECODER
8
REGISTER ADDRESS
REGISTER DATA DIGIT/CONTROL 0 0 DieITf
0 ADDRESS PLANE
Cs »—| DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 D8 | D9 |D10 D1l | D12 | D13 | D14 | D15

=
=
o
o
o
=

D2|D3|D4|D5|D6| D7|D8
A

|D9 |D10|D11|D12|D13|D14|D15|
A A \

A A 4 |

»
|
»
»

18 MAXI N




+2.7vV +5.5V
5 8 LED

goooo
(
http://japan.maxim-ic.com/packages )
S— |~ INCHES MILLIMETERS a
T DIM| MIN | MAX | MIN | MAX 3
H H H H H H H E/2 H H H H H H H A [o61 [.068 |155 173
A1].004 [.0098 |0102 | 0.249
A ' / L ‘ A2[.055 | 061 | 1.40 155

N B |.008 012 0.20 0.31
H - |_ > - _} % C |.0075 [ .0098 [ 0191 0.249
SEE VARIATIONS

] % 150|157 [381 ]399
__LILILI”LILILILIH I

f 1 .025 BSC 0635 BSC

230 244 |5.84 6.20
J I_I 010 016 0.25 0.41

016 035 | 041 0.89
SEE VARIATIONS
SEE VARIATIONS
071 087 1803 | 2.209
0° 8° 0° 8°

— |=—e B‘H’ h X 45- _—I VARIATIONS:!
) ) 1 J_ A2 INCHES MILLIMETERS

<[X|[Z|r|>|T|v | Mo

=]

Al MIN. MAX. MIN. MAX. | N
(:u:u:u:u:uj A ‘ jﬂ I Dligs [a96 [ 480 | 498 [16]aa
— f— $].0020 | .0070 | 0.0S 0.18
f f N f x| 107 123 | 272 | ate
D x L 0[.337 [344 [856 | 874 [20[aB]
L S[.0500 |.0550 | 1.270 | 1.397
0[337 [344 [856 [874 [24]ac]
S[.0250 |.0300 | 0635] 0.762
plase [393 [o80 |o98 [egan|
NOTES S[.0250 |.0300 | 0635 | 0.762
L. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. x[e7n |287 |ess [ 729
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY TO 16 AND 28
LEAD POWER-@SOP PACKAGES, 4%!,”{1 Xlzvi
4. CONTROLLING DIMENSIONS: INCHES. e
5. MEETS JEDEC MO137. PACKAGE_DUTLINE, GSOP, 150", 025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV 1
21-00S5 c |A

<FIN IV RASH

0169-005100000000003-30-16a1 00001000
\_ ) TEL. (03)3232-6141 FAX. (03)3232-6149
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