Sae ®
Ve 1 CN91C4S46
eetlt bR

®
® o o%° CHIPNORTH

ACOM Bt LCD ZK¥3h%8, 6UuA typ.

1 HFE 2 I F 4T,

® [N 1/4 HEWE, &% 184 & ® ZXHIMN

® (RINFEW I, ST TR 6UA ® [URE/E

® & OSC Hii% e IiH

® P LCD S Db s ] L 1% ® PDA

® AR AN HEE ® ik

® LM R

o EIl. 24i12C 3UMER

® 5 TTL/ICMOS ##% P EES ESE BB
® 5 EMC HifhE CN91C4S46 coG 154/4E 4%
4 PADEHH

B S 1/0 Thke

SDA 110 2 LB HAT 12C RN . INARTTEE, JF AR ERRE A B pE

SCL | 2 LR H4T 12C PN CMOS BN, A B By HifE

VSS | GND

VDD I IR

vLeD | WHE LCD R k. ©n LEBERS| VDD, AR5 LLE & E F74 EV [3:01R AN

# LCD {m & Hi £, VLCD<VDD

allseg I FHE GND &

SEGO0~SEG45 o LCD KJ SEGMENT %

COMO~COM3 o LCD K COMMON f#i i
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CcCoM3 ~| T

COM2 ~|
COM1
COMO ~

SEGA5
SEG44 |

SEG43 -]

IREAREABRAARNARDDHENE

VLCD=VDD

ITO connection sample:
allseg=GND

Die Thickness:

Die Size:

Bump Hight:

SEG Bump Width:
SEG Bump Space:
SEG Bump Pitch:

300um

4380 X 580 um2
9um % 2um

22um

58um (46-Seg-Mode)
80um (46-Seg-Mode)

“allseg” PAD is very important, it defines the SEG ITOpitch.
Please refer to the SEG ITO samples as follows:

86
SEG2 q
B [ ]
= SEG1 /
=0 o
= S
e \ A
seco | 20T
[m2m)
o] (allseg=GND)
=
[z
=3
[mim)
[miom]
=3
[ vam]
o o
=3
o
)
=
Y s
{ = ——
6 40— 20
- Jaf oo}
- i 7 7 21
— i ? 1 = e
1 1L d= "=ul
= + o f
Ly
SEGZ/)"__g_I
SEGL - Power PAD Mark1 Mark?2
A
SEGO
©0 dummy
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5 PADARFR

Az pm

P55 B X Y |52 B X \%
1 dummy 110 30 39 SEG37 110 3070
2 SEGO 110 110 40 SEG38 110 3150
3 SEG1 110 190 41 SEG39 110 3230
4 SEG2 110 270 42 SEG40 110 3310
5 SEG3 110 350 43 SEG41 110 3390
6 SEG4 110 430 44 SEG42 110 3470
7 SEG5 110 510 45 SEGA43 110 3550
8 SEG6 110 590 46 SEG44 110 3630
9 SEG7 110 670 47 SEG45 110 3710
10 SEGS8 110 750 48 COMO 110 3950
11 SEG9 110 830 49 coM1 110 4030
12 SEGI10 110 910 50 COM2 110 4110
13 SEG11 110 990 51 COM3 110 4190
14 SEG12 110 1070 52 dummy 110 4270
15 SEG13 110 1150 53 GND 444 4140
16 SEG14 110 1230 54 GND 444 4020
17 SEGI15 110 1310 55 VLCD 444 3797
18 SEGI16 110 1390 56 VDD 444 3637
19 SEG17 110 1470 57 allseg 444 3435
20 SEGI18 110 1550 58 GND 444 3224
21 SEG19 110 1630 59 GND 444 3064
22 SEG20 110 1710 60 GND 444 2904
23 SEG21 110 1790 61 GND 444 2744
24 SEG22 110 1870 62 GND 444 2584
25 SEG23 110 1950 63 GND 444 2424
26 SEG24 110 2030 64 GND 444 2264
27 SEG25 110 2110 65 GND 444 2104
28 SEG26 110 2190 66 VDD 444 1860
29 SEG27 110 2270 67 VDD 444 1700
30 SEG28 110 2350 68 VDD 444 1540
31 SEG29 110 2430 69 VDD 444 1380
32 SEG30 110 2510 70 VDD 444 1220
33 SEG31 110 2590 71 VDD 444 1060
34 SEG32 110 2670 72 VDD 444 900
35 SEG33 110 2750 73 SCL 444 670
36 SEG34 110 2830 74 SDA 444 490
37 SEG35 110 2910 75 GND 444 280
38 SEG36 110 2990 76 GND 444 160
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6 L7 R
VLCD
VLCD O
VDD
vDD O
R1 % R2 *
COMOto3
SDA —p
‘ g
VSS VSS SEG 0 to 45 .

Fd: *R2 Wik
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7 HEHE
COMO .. COM3 SEGO ... SEG45
VLCD —|X|—.-> * gg %g :
LCD Voltage
Generaor Common Segment
Driver Driver
M\
LCD . | —N
Bias Common Blink Timing DDRAM
Selector Counter Generator
| |
| Common Command
Register Data Decoder
—_ Serial Interface
VDD —Eﬂ—» Oscillator —
Power On Reset IF Fitter
SDA SCL
8 HkE
8.1 ZaX B KB EE
e 21 "5 by 5| Bfr £

FEYE L Vb -0.3t0 +6.5 \Y; R

YR 1 Vicp -0.3to +6.5 \Y; LCD Kzl H &

H N HL Y Vi -0.3to Vpp+0.3 \Y

JREER Tiead 260 (soldering, 10s) °C

AR VG Topr -40 to 105 °C

FEAT IR Y Tstg -55 to 150 °C
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8.2 HIESH

MR 2. VDD=3.3V, TA=25°C, ik AHEME.
SH Ziing - s =N L:.%i] B LA
VDD Hi J& i Vop 2.7 - 5.5 \%
VLCD Hi J& i Vico LCD &) % 2.7 - Vop Y
“H"H P N B ViH 0.8Vop - Vbp \Y
“LYHLP AN R ViL Vss - 0.2Vop \Y
SDA ‘L' T4 HUE | Vorson | o o 0 : 04 | v
- T %1 COG Mtk L 1ITO HiFH.
COM /SEG F#HH | Rown f1#=+10uA - 3 - kQ
e Fek FR=72Hz #5& - 72 - Hz
FEHL IR lob1 SRR, R - - 1 uA
py—— oon VDD=3.3V, Ta=25C, SR=% @Fﬁiﬁ‘l, ) 6 - A
WiEFs, FR=72Hz, 74 LCD %K.
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i TRl (B9 EN
QRSN I PNORTH AL TR (R HIRA A CN91C4S46
8.3 MPU #: 05
S8 Ma=s &AE b= N b =N BN 7%
NS5 LT [H] tr - - 1000 ns
NG5 T B[R] tr - - 300 ns
SCL J&# teve 10 - - us
“H” SCL 1% %% thw 4 - - us
“L” SCL g% tiw 4.7 - - us
SDA # RS [A] tsbs 250 - - ns
SDA {RFERT ] tspH 250 - - ns
SR TR [R] tBuF 4.7 - S us
Ja Bl 2% A ORI (7] tHD;STA 4 - - us
Ja B2 At ST (] tsu:sTA 4.7 - - us
158 1k 2% At 2 ST (1] tsu;sTo 4 - - us
SDA / §< >§_
tBuF tsiw ) t tscve
SCL /
— — N
Thp;sTA ty tspH tshw tsps
SDA k

2-line serial interface timing

tsusto
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vob  [X . SDA »DP

SAEHETFRE (R AIRAH CN91C4S46

VSS X * vVss [Xl—e * I

viecd X * SCL

X
—

VSS & ® VSS —e ®
VDD X *
_C
SEG/COM
T
VSS X .
10 14 & 785 Ui BH
7 6 5 4 3 2 1 | o
ADSET c 0 0 P[4:0]
DISCTL c 0 1 FRIL:0] LF SRIL:0]
MODSET c 1 0 ULP EN / I
EVRSET c 1 1 0 0 EV[2:0]
ICSET c 1 1 0 1 Pl | RsT | Pl
BLKCTL c 1 1 1 0 BF[2:0]
APCTL c 1 1 1 1 EVI3] | AON | AOFF
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By

BRINME

Eiipy

P[6:0]

0000000

DDRAM Hihif:

EEHRAT, ik P [6:0]10EH 7 LA E Jy 0~2F(-F 7~ kHil)
EEARAT, Hibik P [6:0]5EH W] LA E v 0~2F,30~32(- 7~ ik Hil)
RE g e Hoph bk, 750 bk ¥ & N “0000000”

EE: AL P[5]. P[6]fEMT4 “ICSET”

FR[1:0]

00

e E WO AT 44 DA
00, 72Hz, IE#MER
01, 96Hz, T{EMist1
10, 49Hz, TAEHEK 2
11, 144Hz, T1F#EA 3

LF

e B RN S B LR B L A
0, LF:
1, WigREE

SR[1:0]

10

N LR P IR
00, *0.5, & s\ 1

01, *0.67, & HH 2

10, *1.0, IEFMN, BHIME
11,*1.8, mYFMEL

ULP

WE 17 DU BRI, Xl — PR IhFES ‘SR™ Ml ‘FR ZhEAi A

EN

0: 2K LG, Frfs COMISEG 5| il #4231 GND
=

EV[3:0]

0000

R A A T LCD XL iR E
0000, 1.000 * VLCD
0001, 0.975*VLCD
0010, 0.950 * VLCD
0011, 0.925*VLCD
0100, 0.900 * VLCD
0101, 0.875* VLCD
0110, 0.850 * VLCD
0111, 0.825*VLCD
1000, 0.800 * VLCD
1001, 0.775*VLCD
1010, 0.750 * VLCD
1011, 0.725*VLCD
1100, 0.700 * VLCD
1101, 0.675*VLCD
1110, 0.650 * VLCD
1111, 0.625*VLCD
R L EV[SEAT S “APCTL”

RST

WH 17 EENRPIITAAFFS, HEANSEE DDRAM K BorHd .

BF[2:0]

000

Bic & [N BRAR «
000, ASAER
001, 0.3Hz
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010, 0.25Hz
011, 2Hz
100~111, 1Hz

AON:
AOFF

00

Mo B AR R R
00,
01,
10,
11,

JrG 142 ON/OFF ALy T 27~ DDRAM Hf3dE

TG DDRAM 4l anfe,  fr A 45 32 #1555 1]

J.i: DDRAM il anf, Fr A A5 3= A 24T F 1
FrEBEHRE, T5it DDRAM E¥EnfT, 5 “01” MH

11 Theei A

11.1 fy M BAE LR T E

AU 2 28 B AT DAL e & s B, DR “ IR BT A1 AT IR ET IRE . 24 SCL £
FEE PR, SDA M@ S EYIHe, BIK “JREh% 7. 24 SCL {#FF BT, SDA MK H &
PO, BN “AZ R4,

START condition

LA “RshdE,
2. K HMALHBEE 7C.

3 AL 4
4 A 5 7R

PANPA
2o

5AR “AF kARt

STOP condition

JA BN IR 2%

S|0 1

1 0(M]A

C

Command A
1 1

Display Data Al|P

!

START condition

i

R/W

Acknowledge

+ |

Command or data judge bit T

STOP

AR “RBENEE” 5, KMV 011111007 (B, BFIREHAT oL . Rl MSB

(i BB I ) R SO T ) 752 iy I8 2 s . 24

“on o R FIMAL” 9“1 BE, R AT

TONATS. 2 AT BRIy “0” I, AN ERH .

Slave address

1 Command

1 Command 1 Command 0 Command Display Data

— BN BB RN, BARER ME Moy A EEFRA S, WEBAEK R4,

WERAESR I RE P A “ BBl B s IR
NE BT Ja, BT mAIRE.

j:ﬂ: 770

o TR . WU M IS
TEAE R SR MR R A
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SAb R (D ARAR CN91C4S46
QRSN I PNORTH SAER TR (R AIRAF

* MBS AN AL P A TSR, BB ANIRIE], N —AMER TR MR LA T
RORAEHH “FFURKM” FRAERE, BRI IR [ A BORES .

* 3 U0 L N b T IS )RR B A ] AR A A B S 2 TR, AR A A R I R I ) (35 2 5 ek
HZRE ).

11.2 EAERBEEA LR T
)]% R/\N 1j§ “O”; l‘ﬁ)\ “E» *ﬁﬁo
ZW % B 46 X4=184 (1) 2 ~%HE RAM (DDRAM).

DDRAM address

00h 01h 02h 03h 04h 05h 06h o7h ... 2Bh  2Ch  2Dh

0| a e i m COMO
11 b f i n CcoMm1
BIT c g k 0 com2
3 d h I p COM3
SEGO SEGl1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 ... SEG43 SEG44 SEGA45

8 M H K A7 /£ DDRAM o B5 N[ bk 2 phdth bk B B a2 4 € itk Jf Hizdbhk e 4 74
farb E g . EESRIEEEE, W LR R ESE S N DDRAM.

Slave address Command Command
S | 0111110 OA1|1101000A0|0000000AalblcldlelflglhA iljlklllmlnlolpA P
* R/W=0(Write Mode) Display Data
11.3 BB & A A e AR R 15
A DAZE S U 2 e A & A o o & B A7 a8 BB 40 R o, 5 Sl 50 i s UM AR AL o
Slave address Command Command Slave address
S 0111110 OlA|1l 1101100 A ADSET AlS 0111110 1A Data NA| P
riw A ! A SetICSET[2]=1 rw A
Set ICSET[0]=1
i A7 A b A R AR . AR AT DA DU A7 AR i E
HHR D7 D6 D5 D4 D3 p2 | b1 | Dpo Hiht
REG1 / / / / RST BF[2:0] 30H
REG2 FR[1:0] SR[1:0] LF EN | AON | AOFF 31H
REG3 / / / ULP EV[3:0] 32H
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11.4 SRV E R BE MR 5
U a0 R BT
Slave address Command Command Slave address

S| 0111110 |0 [A |1 1101000 [A|1 0000000 [ A| S| O111110 (1]|A Data Al ... Data |NA| P
| |
+ R/W=0(Write Mode) *

FEREIUECT, Arblidid SDA Zi )k DDRAM it UR m 8l . B BT S #AE", DL B U5 1 1)
DDRAM Hhutik. RJ5, Ki%“JasI4A4E LA MLHEE 01111101 (i), 2 )5 SDA LR{E Sk skt BoR
. WRAEEE DDRAM 2 Hi ¥ 165 DDRAM Hiutik, Ui OB 2 30 0 o oK 5K 19 24 5 DDRAM b
ko

DDRAM i 765 8 Arff i #udis 2 5 i . 7E4F 8 Ml e, # U FHURIZMRE S S, M
MHUE 2k 4 R om B 1 i . 243500 F1“Non-Ack’itf,  MNUEBER SDA 28, ML 51414
TR AR 45

SR B BB 201N BT o

S P

R/W=1(Read Mode)

SDA Slave Address(read)

scL | |
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Seqy -
e . ‘IL‘:IBEE. 15 — 1o PR .17 =
THYY SAbE TR, (R w CN91C4S46
........ CHIPNORTH SALH TR () ARAF

11.5 XS
LB PRER LIRS

SEGn SEGn+1 SEGn+2 SEGn+3 SEGn SEGni1 SEGm2 SEGn+3
COMO— stateA COMO stateA
COM1l—— sateB COM1—— stateB
coMz— coMz—
COM3——| COM3——]
] 1frame | | ¢ 1frame > |
r > ' l
VLCD — | | VLCD —
como I | como __
VSS — VSS  — I
I |
VLCD — | I VvLCD — |
comt com1i : |
VSS — | vss  — I
I I |
VLCD — | | VLCD — |
cCOoM2 - COM2 : | |
VSS — | | Vss — |
| I
VLCD — VLCD | _
coms coms
VSS — I vss
VLCD VLCD :

SEGn

o | o
VSS | VSS
VLCD — — I VLCD — |
SEGn+1~ —’_,_\_,_ M SEGn+1 __ [
VSS — p— L : - VSS —
VLCD — — — e — VLCD —
SEGm+2 A'_l_r SEGn+2 __
vss — — L I oy NN () ENN ) VSS  —
[ |
VLCD — _ uu I e O o O VLCD —
SEGn+3 ™ ’ ‘ ‘ SEGn+3:
vss — — L L] L L] L VSS — —I_
I |
Yy . | —
stateA - | I stateA -
(COMO-SEGn) (COMO-SEGN)

stateB
(COM1-SEGn)

I stateB
(COM1-SEGn

2025/03/14 R1.3 13 www.chipnorth.com


http://www.chipnorth.com/

.l‘.. ‘L»‘:“:EE. e Rl (B R N{EPAN=
:-..“ CHIPNORTH SAbETRHY () BIRAHA CN91C4S46

12 EEFH

CGACH TR (FIR0 A RN 7 R T 7 R B A S R A SO AR ol 77 dhdAT 1B 25 Bt SEIE
AR AR TEROBUR], A AT @A SACH TR (FFR0 A B A R AR R A FH A SO BOA SCRnd A A
PR P AR AR DA s B TR (R A0 AT BR 2 R AN L H L R s U HARABUM B A AT V7
Ao FEAE AR SR BAR ST IR 7 il A AT 25 7 B 7 AR T A R, R RIS b TR (R R0 IR
N A ANEF AR AE TR (RIRD A IR =] Wt _E R BT 2 ] G S AR AT 40 25

XF T I R B B IR TE W K AT i, SAE R TR (IR0 FIRA R AMEEMRIE, BA
ARFEARM STAF . W R P M K S b i T RHE (a0 A7 B =] R i TAR AT R BUH s R 2 42 8L
Alig, =P MR EEGAC TR (RIR0 A IR 7] R HARER, (L G 52 DY BB s a3 5 AOAE i N S 45 3%
BRAETIE BRI T R 1 I B AR 9%
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