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ABSOLUTE MAXIMUM RATINGS
Voltage (with Respect to GND)

Vb eeiieeeiii.s0.3V tO BY
All Other PiNS.....oooiiii ..-0.3Vto (V+ + 0.3V)
DIG1-DIG8 Sink CUIrent.......cc..oooeiiiiiiiiieeeee 440mA
SEG1-SEG9 Source CUrrent...........cccoooeeeiiiiiiiiiiiiieee, 55mA

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

Operating Temperature Ranges (TmiN to TMAX)

MAXBI5_CEE ...

MAX695_EEE ................
Junction Temperature ...........ccoooiiiiiiiiii
Storage Temperature Range
Lead Temperature (soldering, 10s)

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 55 \
Shutdown mode, all digital | Overtemperature 75
Shutdown Supply Current ISHDN inpUs at V-+ or GND Thz+25C v 160 LA
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 ¢ - 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 156 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,
Oscillator) fSCAN | Reer = 56kQ, Cset = 27pF 625 Hz
OSC Internal/External Detection
Threshold Vosc 7 v
Dead Clock Protection
f 75. kH
Frequency 0sc 5.5 z
OSC High Time (OSC External
Clock) tCH 50 ns
OSC Low Time (OSC External i 50 ns
Clock) ct
2 M AXIW
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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 Segmerﬁ Blink Period fSLOWBLINK Eight digits scanned, OSC = RC oscillator, ’ S
(Internal Oscillator) RseT = 56kQ, CseT = 27pF
Fast Segmenlt Blink Period fEASTBLINK Eight digits scanned, OSC = RC oscillator, 05 S
(Internal Oscillator) RseT = 56kQ, CSET = 27pF
Fast or Slow Segment Blink Dut
Cyeio (Nofo 2) 9 y 499 50  50.1 %
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+ = 2.7V 1o 3V, VLED = 2.2V 80 mA
?ﬁggezr)” Drive Source Current IseG | TA=+25°C,V+=27Vto3V,Vigp=22V | -10 mA
Slew Rate Rise Time AlSEG/At | Ta = +25°C 35 mA/us
LOGIC INPUTS
Input Current DIN, CLK, CS liH, i VIN=0orV+ -2 2 PA
éi%c%gh Input Voltage DIN, Vin 24 v
(I_:cig:f%W Input Voltage DIN, Vil 0.4 v
Hysteresis Voltage DIN, CLK, CS AV 0.5 v
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 tDH 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 tDH 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.

MAXIMN 3
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AT (EHFIE

(Typical operating circuit, scan limit set to eight digits, V+ = +3.3V, VLED = 2.4V, Ta = +25°C, unless otherwise noted.)
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F1. SRR TR ER R EE

DIG/SEGO | DIG/SEG1 | DIG/SEG2 | DIG/SEG3 | DIG/SEG4 | DIG/SEG5 | DIG/SEG6 | DIG/SEG7 | SEG 8
PIN 6 PIN5 PIN 4 PIN 3 PIN14 | PIN13 | PIN12 | PIN11 | PIN10
LED Digito | cco SEGdp | SEGg SEG T SEGe | SEGd SEGc | SEGb | SEGa
LED Digit1 | SEG dp cci SEG g SEG T SEGe | SEGd SEGc | SEGb | SEGa
LEDDigit2 | SEGdp | SEGg cc2 SEG T SEGe | SEGd SEGc | SEGb | SEGa
LEDDigit3 | SEGdp | SEGg SEGf cc3 SEGe | SEGd SEGc | SEGb | SEGa
LED Digit4 | SEGdp | SEGg SEG SEG e cc4 SEGd SEGc | SEGb | SEGa
LED Digit5 | SEGdp | SEGg SEG SEGe | SEGd ccs SEGc | SEGb | SEGa
LED Digit6 | SEGdp | SEGg SEGf SEGe | SEGd | SEGe cce SEGb | SEGa
LEDDigit7 | SEGdp | SEGg SEGf SEGe | SEGd | SEGe SEG b ccr SEG a
F2. BITHIREN (1617)
Di5 | D14 | D13 | D12 [ D11 [ D10 | Do | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
ADDRESS MSB DATA LSB
MAX6950/MAX6951 ) 5 45K i FFIIT R (E12): #I4A L

1) CLK &% HLF;

2) CSEMLHLFE, [HRENTES 16N BN Fas;

3) WiFERS A 160 BdE, M D15 % DOJF ik A DIN,
TIEJE % 1) ST RUR F5 s ]

4) CSHEEHT.

CLKFIDIN 7] ARt st A& 4 558 2= H e sl & . BRIECS

AR HAE, 7 IMAX6950/MAX6951 #+ Z.m% CLK F1DIN
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JnSRAECS B AR T-FICS FR B m P 2 (8], #8 AMAX6950/
MAX6951 H % /D F 8t 2T 1647, NIMAX6950/MAX6951
BIAE i B USCH L6 L KHE P RE 6045 LA 1% i 19 %08 .
WHEERE Yt (Hn > 16) %54 2 MAX6950/
MAX6951, (LB FEE{n-15} 0L B4 ()L, 43 FA W F D15
F DO (KI3), #IFiTmeEE 16084

(L R & 77 an

F3GIH TR FhE R B R EE AL B A A . R
TE 48R FH8 745 Wi 1 SRAM, BFPOFIPI.

iR

FEMUs LN, BT A A, B BB,
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FEVCE R shas . S0, 6 Bos i Beia fe o S Az,
B R B A A AR TAE T AR O 5, R R A A
W EONIR/ME . R 4TI T WA L EE RS

EEEF R

P & W e A TAhAERC E - UE A SUR I SCH e st, 1k
BINIRER, 2REssEE ENRRE, 2RERER
Re AR ALIN LRI 45 . R G & 27 A7 i E B, DALY
VIRE N E . IEF e S %S,

SO R e 5 7 S AE AR

BAL FSR I N AR

EL 1ok 42 Ja) Ja sh sl 45 11 N KRSl fiE

T SR E AL R -

RV 28 22 JRa 7 B BT A S Xk B2 1 PO MTP T I 2% 2 77 i -

TE MAX6950/MAX6951 4bF Witz (R6) i, AR
PENR TE R BIR SRR IO IR sh s 2 N PR A . B
TR A A AP SRR RS . S ]
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R3. HiFiitE

COMMAND ADDRESS HEX
REGISTER
D15 D14 D13 D12 D11 D10 D9 Dg | 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 0ox27
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 O 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 0Ox64
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
EIRIES f7en BRI EF 7

4 MAX69S0/MAX6951 4L T2 Bk SPISt & 4 Y IR)G — 4 o3 A7 e ol DAFE K 3l TAE T ARl 1B
wFn, TEEASRET AR M TITHRERBGE BB R MR 0. 2 s MR = i 5 BT A 42
IS HAE, RUETESS 8 B IO 5E a4 1Y [R] I AT A AN R B W A Ay (BLAG KW A A7 d), AR

MAXG6950/MAX695 15U — = # A dr 4 HNAERITR, S5ALED. ERARMSIEAXT, Hl
8 RAL, HOGZA 716 (—FIE). £ I TR
AT A7 AR X
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REGISTER | POWER-UP CONDITION | ADDRESS REGISTER DATA

CODE (HEX) | p7 D6 D5 D4 D3 D2 D1 DO
Decode No decode for digits 7-0 0x01 0 0 0 0 0 0 0 0

Intensity 1/16 (min on) 0x02 X X X X 0 0 0
Scan Limit Display 5 digits: 0123 4 0x03 X X X X X 1 0 0
Configuration Sgg;‘;oivsv Zlicva/‘slliii/ gi"sr;kble . 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

AR & 7 as FE LT

PRSI TR E W2 B8, 128 0IAlik.
ALK MAX6950 (R s i) B3I AL E0 B N6, 7
58, ANRMAX6951 1% & A 8y g 7w 1M SL b HAK 3 54~ 2
AL, XS AN IR 7 V7 2 B EU K LS D 5 N 1 4 I
—, (B, AR E RS A AR BCEME, W
FEF — ARG RIMAX6E951 1 5% BE S AH HLILRC R . fildn,
FRE— N LERESR, Al —  MAX69509K 8 54,
Nk~ MAX6951 98 3h 6 A7 /RSB . A T PRUEAR TR Y
SERE L BOREASARPEARRC B  6 O B

Bk HZHE I, 1 fosc = AMHz TAEBIRT,
SRR ) ST A3 % Oy TkHz 5 8 I 7 Y S0 70 4
HA625Hz. W FHMMB LR, BTN IZME
JHAEH1 PR ) 3 77 i o Bt i w8 23 .7 ({91 20 ) i S 40
il). 125 T bR A7 77 AR X

EEHE
7R B 0 Bl R A P K S Y R R AR AR,

SEERA A (B4) BAR4Ros] . 8 3R B
%53 H 164k, M 15/16 % 1/16 (¥ WA P . e /M [H] T

BT a] i B8 IR 1/16. 52 BRI A i ii NS WL 13,

MAXIMN

FERY 7 3 A A A O B A BOR L 16 #E HERS (0-9,
A-F) SAEFEN T . FESPNE XN T - s
B 3258 R X N B B sk 16 3 il RS 2, B R
S e P VAR i R = 4 L1 | 822 Ly Wi ]
EEAA. F145H T G 8w & 7 24 R — A4
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5 F18 (i LED Z ;IR 528

K5 BEFFHREN

MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Configuration register 0x04 X X R T E B 0 S
6. XHrEHl (SEUEDOAL) &=
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Shutdown 0x04 X X R T E B 0 0
Normal operation 0x04 X X R T E B 0 1
R7. NIRERERFE (BEIED2ML) #3
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
x=8. £FNEB/ZEIE (EEHED3fL) X
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
B.Imk function is 0x04 X X R T 0 B 0 S
disabled
Blink function is 0x04 X X R T y B 0 3
enabled
£9. £ R EES (THIEDA) Kt
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Blink timing counters 004 X X R 0 E 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

PUE S 7 Bt T L ZE PO B P SE B, 5 4[] f B
(#3).

B LED BR AT A A7 38, TP EPOS,
B—EPI S . HAILED BURY A7 i S 00208, 4k
XA R AL SR R A A A WU st T 5t

10 MAXIMN




HEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z ;- IK z 28

—_— U " i N
®10. TEETHIEFT (REIEDSLL) &K
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
=1, BERiliFFRER
MODE ADDRESS REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 DO
Normal operation 0x07 X X X X X X X 0
Display test 0x07 X X X X X X X 1
_— .
x12. FREREFFRER
REGISTER DATA
CODE (HEX) D7 D6 D5 D4 D3 D2 D1 Do | CODE
Display digit 0 only 0x03 X X X X X 0 0 0 0xX0
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 OxX2
Display digits0and 12 3 0x03 X X X X X 0 1 1 OxX3
Display digits 0and 12 3 4 0x03 X X X X X 1 0 0 0xX4
Display digits 0and 12345 0x03 X X X X X 1 0 1 0xX5
Display digits 0and 123456 0x03 X X X X X 1 1 0 0xX6
Display digits 0and 1234567 0x03 X X X X X 1 1 1 0xX7
& N AR D BE I & 3 A7 A A N AR RE L E AL 1k, TMPOZ IR B

9 B 7R 3 A7 A B T 2 HB R, A P
BoRFAGEE (E17).

# AT IR AR, PORIPL g rh i1 7R 25 47 4 B 52 %
M, BT ZmEARnR. NGRS PO MPL 2 & ik
TE DRI B 19 By B 2 % 52 B 7R LEDSEBR R (% 18).

TR

FEJA B /RINIRIS, ESK B8 H 3h7EPOJAIPT 4 9 8 7R
PL AT A7 #1820 0 BHiE . A R B 2 A7 8 58
M AERT —BOARR, WZBONNKR R R . — BRECE T INAR
Wife, KRFEEE BN, AL E A,

MAXIMN

DN R 2 % 5 S . OSC AL B 27 77 # 1) [N R
WFENLB (F7) EREIGLE . INFRE RSB Al LAIBCE By
A S 7 (V708 AR o ek P A

B E R HHFIOSC RS 7%

OSCHi A 511 >k % & 7R OK 3 2% 19 52 7 13 41 2 A
JRASFIA] . OSCo AT AR #biE 2 — IR Cpr, DA E
MAX6950/MAX6951 N FBRCHR e 4%, Bl iy — A~ 4hD
TTL/CMOS I 4435 55 .

11
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1

MAX6950/MAX695

FEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z - IK 5 58

R13. EEFEHRER

DUTY CYCLE Tvgb%'?éﬁﬁﬂfi' T c%%%ﬂﬁ?zi) D7 | b6 | D5 | Da | D3 | D2 | D1 | DO C|-(I)E[;(E
1/16 (min on) 25 0x02 X X X X 0 0 0 0 OxX0
216 5 0x02 X | x | x | x | o | o 0 1| oxxd

3/16 75 0x02 X | x | x | x | o | o 1 0 | oxxe

4/16 10 0x02 X | x | x | x | o | o 1 1 | oxx3

5/16 125 0x02 X | x | x | x | o 1 0 0 | oxxa

6/16 15 0x02 X | X | x | X | o 1 0 1 | oxxs

7116 175 0x02 X | x | x | x | o 1 1 0 | oxxé

8/16 20 0x02 X | X | x | X | o 1 1 T | oxx7

9/16 225 0x02 X | x | x | x 1 0 0 0 | oxxe
1016 25 0x02 X | x | x | x 1 0 0 1| oxxo
1116 275 0x02 X | x | x | x 1 0 1 0 | oxxA
1216 30 0x02 X | X | X | x i 0 1 1 | oxxB
13/16 325 0x02 X | x | X | x 1 1 0 0 | oxxC
14/16 35 0x02 X | X | X | x 1 1 0 1 | oxxD
15/16 375 0x02 X | x | x | x 1 1 1 0 | oxxE
15/16 (max on) 375 0x02 X | x | x | x 1 1 1 1 | oxxF

OSC 5| B 4 2 f o JE L 24 IMHz %2 8MHz,  fo VR NS5 2R
A DAYE SEVE BRI R . (U0 A B Bk, TRk 2
NS, PNEBIR o E LU RE T . 0 R RO A
)25 (0 I R3] OSC R SR FH 4 BB 20 DR 5 .

BRI R (U0 Electrical CharacteristicsZ% it & X) It
B %IE T X T MAX6950 (H#E ¥ 5107), % T foschk
PL4000; Xt T MAX6951 (2 EB18 1), % T foschrlA
6400. B /REREHEE TR A BRI EE. YHfoge
AMHzEY, SRR B — LA TE] 2 200ps .
MAX6950/MAX6951 3 #& Bt R fr 4P e i, DAGER £ OSCHT
BRI E HTAE. NImMEIEIsh 28 A 25 E A
AR b, 5 06 (L R S A B R . Xl R P
FELEE R 1 oo AR B, K= AR BUAMWET 8055, DURIE
R/ 75.5kHz (MTUE) B R0, MR AET T, 8
BRI HE RN 11Hz, WEERB TSI DR
AR, 205 Bl B A R s, 2 7 25 DA R 2 R 4
MRS 7 . TCIETE R BRI o N BB RCHR 37 2 18 J2: S0 BB
BHOR B IGO0 T, Bk B e U R R 5 A

12

RCHRZ #8 F Fl — AP B Ropr G Sk 1% B 6 (E BLHL
i) FISMHA Copr i AR G an M . Ropr M1 Csprik Bk
T e TR B O AMHz, DR 53 B 3 DN R 451 2 4 31
0.5Hz F11Hz.

% HFMAX6950/MAX6951
I 7S BT KM [ 2
% A MAX6950/MAX6951 4K 3 #% ) OSC it A it o 422 51| —
AN BB, DS {6 4 AR TR ABR R I MR . BRI AR AT
TE % MAX6950/MAX6951 Z [a)[Al A, DLGE BT R 3K sh#%
NAEALE S, AL EAH . fEmEH S FaRS AT E N
(£9) B, OSCH#iAs & A THWIHE, LLZBEAER
WP EANL. NFEEZAWEhE, WILE R — i 218 E
B has b B E 2 A7 A% . TESCPR M A, A i e
L5 A £ i UK shas R SCBLIE LA [ 4 .
& R DN MR e [ 25 7 B LB, 22 3% B s AN R T B s 7E
CS_ETHREE. @i 7E R — i %) (S L5 A) ¥
% Fr MAX6950/MAX69S1 YT 7 B A, BT A %4 2 8 i)

MAXIMN




HEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z ;- IK z 28

START OF NEXT
¢ ONE COMPLETE 1.6ms MULTIPLEX CYCLE AROUND 8 DIGITS >
CYCLE
200us TIME SLOTN/ 200us TIME SLOTN/ 200us TIME SLOT\/ 200ps TIME SLOT\/ 200ps TIME SLOT\/ 200us TIME SLOT/ 200ys TIME SLOT\/ 200us TIME SLOT\Y/ 200us TIME SLOT
DIGITO DIGIT 1 DIGIT2 DIGIT3 DIGIT 4 DIGIT5 DIGIT 6 DIGIT7 DIGIT 0
perco | Y
DRIVER INTENSITY
SETTINGS g DIGIT 0's 200us MULTIPLEX TIME SLOT .
HIGH-Z
1/16TH
(MIN ON)
Low
CURRENT SOURCE ENABLED
ANODE
MIN ON
HIGH-Z HIGH-Z
HIGH-Z
216TH
Low HIGH-Z
3/16TH
Low
[ ]
A ~L
~ b ~
[ ]
b HIGH-Z
13/16TH 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

B4, Z BRI R A T

MAXIMN 13
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MAX6950/MAX6951

FEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z - IK 5 58

F14. FHEFEFRLH

DECODE CODE ADDRESS REGISTER DATA HEX
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
:'f’;ae‘iiﬂzgrd;;ﬁiﬁr digit O, 0x01 0 0 0 0 0 0 0 1 0x01
Spvies e I R R R R R
I;_egadecimal decode for digits 0x01 ’ ’ 1 1 ’ 1 ’ 1 OXFF
= 15. 16t H =&
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 1 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

D7 = 1, /IR

IR R[] 2 . B R 0 2 1 B 7RI e gl s 07 PR e R B B N AMHz, 3 IR 53 51 09 0.5Hz Al THz .

B AT, ATRE & ok — BRI Jir #7479 Ropp (B 38 1 A WEAE LI 9 40mA, X B AL IL LA
o 2.5mA R, FE2.5mA 2 37.5mA Yl Y AT I
EFESIEBTT t RseT 1 IsSEG = K|/ RSET mA

CseTIR EHR % s ¥ L FOER BE 7T
RCHR % @ FUH — AR Rser AN A Cprit
B G HR fosc. BT AR fosc W0 IMHz B 8MHz.,  FEH
Roppid Aok 15 B0 M BE T . BT M Reer M Coprfids Ky = 2240

fosc = KF / (RSeT x CSET + CSTRAY) MHZ

14 MAXIMN




16, IR ER LA R Y B

REGISTER DATA

FEITHEO. +2.7VE+5.5V.
5 (i F18{ii LED Z ;- IR 582

i WA 25 RE 8 7 32 MAX6950/MAX6951 i 5 R FL R LR, ff
WX — S EE,

d
f b
g
€ ©
d [ d ]

Kg = 6720

Regr = #MAFFERH, HAIkQ

CSET = ’57"%'3%@, $1ﬁpF

CSTRAY = OSC%‘IH*HX#%&E@%QEEEJ?&’ ﬁ{ij, -ﬁﬂi‘ﬂﬁy‘j
3pF

Repr BIHEFEME A 56kQ, Cspr HIHHEFE(E A 27pF .

A i R B #E 77 (8 4 s 3R 3 3 1 B 2 i R AUVFRY B HL
T, HUEZAE R SR VFR S /N BELAE . 22 J0 28 sl /N U {1 B
HLFEY, AT K ReprfE. P 38200 Of AN L 2 12 5
9K 5l 2 9 LED WAl FL R 2 40

Cspr WA BB AL A5 SEPr R bR, T Bk 4
OSC 5 JIFIGND Z [A] () 2 AL HLZY . % FL ANl % 2 7E 1pF &
SpFAYTuHE N ARAE, KT PCBAT A«

LEDEAXR[EIEE

MAX6950/MAX6951 Y 5. 7~ 74 42 45 M 76 304 2 A B /R st [i)
B LED B B T 5 i B . T it I 1) 5 oK 1o i B EEL
LR A, BY V. BEUE, FREEEAY LED KA E

MAXIMN

D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO /_‘_‘Z_ ﬁ{glg
Segment line dp | a b c d e f g
R IR JEFEIR I FE

2 TAETER AR 3.0V I HL R FE T, MAX6950/MAX6951 R
W IR Bl 40mA ) g E B il ik 2.4V 1F [a] FEFE Y LED, BEhY
WEBLED I sh#% i e /NEFE R 3.0V - 2.4V) = 0.6V. #%
FRBCE A VR L, DK 2 g R PH A R R, I Bh
B hREt SA N M. Aid, #EHLEDIEERE T
2.4V, )RR YE T AR S G, DA RO B e & /D B
HO6VIHEZ.

KRR ASVIRFRE RN, shat B ER (5.0V - 2.4V) =
2.6V, JLF 2R H33VARFRHL RIS EFE (3.3V - 2.4V) =
09VI3fE. HEZRAGP, WFEE—NEHEEMRITER,
[ it MAX6950/MAX6951 b i% TAE#E 3.3V FRFRELIE ) R 5E
AL, SEEBEIEEERTRE NSV, M 2R
TEA G H MAX6950/MAX6951 i ShAERR . X w] DL it 78
L PR FATMAX6950/MAX6951 27 (8] B B BEL e S B, [ ek A3
TIE B YR 25 30 H 2T AE MAX6950/MAX6951 FaL Ik . il
% JEMAX6951 1 f /N TAEHL A2 A 3.0V, H % A LR
HLHE NSV 5% M &4, SOKHIEHE A 15mA + (40mA
x 8) = 335mA, #/Ni A HIRHE A4.75V, Ml K H Bk
HLBE A (4.75V - 3.0V)/0.335A = 5.2Q, ATLLIERL4.7Q +10%
AIELRE . BRI 00 ) ERLBEL 0 S IR e KR ZZ BT, D
(0.335A)2 x (4.7Q x 1.1) = 0.548W. A DLikHE — 4 %%
RN TWHIHLFH . MAX6951 #4554 B H B A v
AR E AR /MR ZLBL R, BP5.25V - (0.335A x 4.7Q
x 0.9) = 3.83V.

R JEIEZTT
MAX6950/MAX6951 TAEFE+2.7V & +5V I JETEE Py . 52
o FEL YR EL ) e /0N P (B FRL 3L T YAk LED Bsf (19 1 1)
B, T b B B 25 a4 i BRI 0.6V R ZZ R e . R A
T /N R LR LR, MAX6950/MAX6951 3t BE %
IEF AT g AHEFERERTZR/NEE, WK
iR MPERE AT RE S AR 2, HORRENS IEH MR 1 HL R .
24 Y L R — A5 A, LED B2 L 3 B ST 4 2 31 % H 3K
Shes i) SE R4, LEDIKShHEHOk FRe. EHATRYT
BRLE H, HALED Bl % #R e R i T iC, BT LA,

15
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MAX6950/MAX6951

FEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z - IK 5 58

®17. E RGN FF TR

SEGMENT’S SEGMENT’S
BIT SETTING | BIT SETTING BT
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

*18. ERINIFERE R B FF 7R

SEGMENT’S SEGMENT’S
BIT SETTING | BIT SETTING ST
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

TERLJEHLIE R I, H BRSSO . B MAX6950/
MAX6951 FE w1 hn_E B L RIS 8 2 /02.7V, DUk NE8E
{3, B SPIH: 13 SR 7 SMbps LA, MAX6950/MAX6951
AEWS TAEAEAR 22V (R 28 B /Ra et i
JE F#ARE).

ITE I FEIRFE
MAX6950/MAX6951 ) Ty e LR i T 41 J5 R e 5 -
PD = (V+ x I+) + (V+ - VLED) (DUTY x ISEG % N)
Hrp:
V+ = BFHE
DUTY = REFFaXEN L2

16

N = BB (£ 8E)

Vigp = LEDIE[HL &

Isgg = I Rgpp i & 1Y B AL

PD = DHHE, 4 R AmA AL, A mW.
TR FESL

ISEG = 40mA, N = 8, Duty = 15/16, VLED = 2.4V 24
ik 40mA, V+ = 3.6Vt

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

I, %tF 1651 EIQSOPH 2 (T, = 1/0.00834 = +120°C/W),
R AVFATRE Tath PR

Ty (Max) = Ta + (PD x Tya) = +150°C = Ta + (0.44 x
+120°C/W)

RITA = +100°C. B, %@ AF AT 7E85°C 1Y i e B AL
BT ZeETHE.

BiR
MAX6950/MAX6951 TAEAE+2.7V 2 +5.5V (1) 5. L 3 [l
. REAH 0. IpF AR HIR . 5 MAX6950/
MAXG6951 A7 FE T FL AR I i A K B SRR A, DU
HEL 5L 8 B A — A 22 F O LA
5 B4 SIS BR#R IR AL B2 GND.

B EER T/

TEV VT LB AR ST, T 0E T 2 E ) -

1. Rpp AT M 51 7 24 S B4 55, X PCBAT AR LA
B . ¥ Ropr BABT I 7S B &, M 4 Y E e
Repr HIEE S| X L6 5| 1 1.

2. WifR Repri i HIEEL R SIS, HiZHHELAIEN
e AT Aay e b () 2H BB 47 -

ES & —MRIFIA RRl. FEEACT FF%) Ml C2 (K

A, WARFEME) HEAEICE. —&FEERERgrH

b S T ICH L TR 2R AT HE 252

MAXIMN




HEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z ;- IK z 28

287 K7 8 i
N PR PR N R I P
p
. 33V .
T R
T2 T
16
oeros | 9
SEGT-SEGY -
AND SEGMENTS
MAXIM (SEE TABLE 1 FOR CONNECTIONS)
MAX6951
7
ISET
v DIN Hon
s 1 [ Rser
g 5640
OLK 2 el o
279F
—
BHIEE

TRANSISTOR COUNT: 17,350
PROCESS: CMOS

&5, PCBA#kAi Jai o

MAXIMN 17
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MAX6950/MAX6951

FEiTEO. +2.7VE+5.5V.
57 F18 {7 LED Z - IK 5 58

ThEEHER

CS »—

D|N>—|DU|D1|D2|D
/Y

CLK

8 CATHODE DRIVERS
9 ANODE DRIVERS
DIGO/SEGO |—»-
DIG1/SEGT
SEGMENT PWM DIG2/SEG2
ISET ~— CURRENT BRIGHTNESS PWM DIG3/SEG3 >
REFERENCE — CONTROL DIG4/SEG4
HEXADECIMAL (DIGS)/SEGS [—
ROM (DIG6)/SEGE —»
> MULTIPLEX, PWM BLINK ouT DIGIT DiGIT (DIGT)/SEGT |—m~
0sC COUNTERS N MODE MULTIPLEXER SEas—p
B 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
BLANE PO PLANE P CONFIGURATION REGISTER
DATA  ADDRESS  ENABLE DATA  ADDRESS  ENABLE DATA  ENABLE
}s 3 1s 3 8
DIGIT AND CONTROL REGISTER
ADDRESS DECODER
8
REGISTER ADDRESS
REGISTER DATA DIGT/CONTROL | ( | o DT
ADDRESS PLANE
DO|D1|D2|D3|D4|D5| D6 | 07 D8|D9|D10 D11 | D12 | D13 | D14 | D15

3|D

4|D

5| D6| D7 |D8|D9|D10|D11|D

12 | D13 | D14| D15 |

A

A

A

3 A A A

A L A 3

A

18
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EITHEO. +2.7VE+5.5V.
5 (i F18{i LED Z ;IR 5182

At f=
Z“ZE[@

B FORHR AL A S5 R T B AN R B (MRS, AT il i 35 MRS B, 1% i) www.maxim-ic.com.cn/packages. )

S— — INCHES MILLIMETERS 5
T DIM| MIN | MAX | MIN | MAX g
H H H H H H H E/2 H H H H H H H A {061 [068 [155 173
\ T . AL|.004 | .0098 | 0102 | 0.249
‘ a2.055 | 061 | 140 | 155
B |008 |02 |020 | 031
C 0075 | 0098 | 0451 | 0.249
H |' - _}\ Y D SEE VARIATIONS
E [1s0 [us7 [381 [ 399
1 e .025 BSC 0.635 BSC
\ H | 230 | 244 |584 | 6:20
JUt Uouty LIIJLILIIJ i
P L |.016 .035 0.41 0.89
N N SEE VARIATIONS
X SEE VARIATIONS
Y 071 .087 1.803 2.209
o | 0 8 0 8
-l e B‘“H’ h X 45-——| VARIATIONS:
) ) H Ae \ INCHES MILLIMETERS
MIN. MAX. MIN. MAX. | N
@U—U—U—U—E A Al ‘ _ﬁ—:—LIC D|ags [a96 | 480 | 298 [16]aa
1 L s|.0020 |.0070 | 005 [ 018
f f N E f x[107 |13 | 272 | 32
D 04 D[.337 [344 [85c [874 [20[aB]
L S 1.0500 0550 1270 | 1.397
D[337 [344 [85e |874 [24[ac]
$1.0250 | .0300 0635 ] 0.762
Dl3gs [393 [o980 [9.98 [2glan]
NOTES: s|.0250 | 0300 | 0635] 0.762
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. X].271 287 |688 | 7.29
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-Q@SOP PACKAGES. 4 K!W{J KXlzvi
4, CONTROLLING DIMENSIONS: INCHES. e
5. MEETS JEDEC MO137. PACKAGE DUTLINE, GSTP, 150, 025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV 1
21-0055 c|A
——
MAXIM 1t 5= 7355 &b
Jb7 8328154 HBE4wAT 100083
%EHEIE: 8008100310
FiE: 010-6201 0598
f&H: 010-6201 0298
Maxim X Maxim =gy LAS MG o] HL g 13 JH 01 57, 1 42 (HEHZFlF AT . Maxim (R B 7 (LA 8] 3G (iR 1 BIEE 16207 i SR AR HIRLF .
Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600 19
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