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AVDD to0 AGND ....ooiiiiiiiiiiiiiiiccc e -0.3V to +6V CLKIN, CLKOUT, XFB to DGND ............ -0.3V to (VDVDD + 0.3V)
DVDD to DGND......ooiiiiiiiiiiiiiiciicceic e -0.3V to +6V SDIN, SCLK, ﬁ , SDOUT to DGND........ -0.3V to (VDVDD + 0.3V)
PVDD t0 PGND......oooiiiiiiiiiiiiiiiiiiiceiec e -0.3V to +6V Maximum Continuous Current into VOUT...........cceeeeennn. +100mA
AGND t0 DGND.....ooiiiiiiiiiiiiieeeeeeeee e -0.3V to +0.3V Continuous Power Dissipation (TA = +70°C)

AGND t0 PGND...cooiiiiiiiiiiiiiiiccii e -0.3V to +0.3V 28-Pin TSSOP (derate 27mW/°C above +70°C)....... 2162mW*
DGND to PGND......oooiiiiiiiiiiiiiiiiiiiiiiiiiii -0.3V to +0.3V Operating Temperature Range ...............cccoeeeees -40°C to +85°C
VIN, VOUT, SAG to AGND.......cceeerennnee -0.3V to (VAVDD + 0.3V) Junction TemMpPerature. .........eeeeeeeiiiiiiiiiieeeeeeeeeeeeeiiiiiiennn +150°C
HSYNC ,VSYNC ,LOSt0 AGND .....ccccoeueveueennnn.. -0.3V to +6V Storage Temperature Range ...............ccccveeeennnn. -60°C to +150°C

RESET to AGND ......cccccocvunnee.

RRFESH

-0.3V to (VAVDD + 0.3V)

Lead Temperature (soldering, 10s)

(Vavop = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Ta = Tmiv to Tmax. Typical values are at Vavop= Vpvop = Vevpp

=45V, Ta =+25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLIES
Analog Supply Voltage VAVDD 3.15 5 5.25 v
Digital Supply Voltage VDVDD 3.15 5 5.25
Driver Supply Voltage VPVDD 3.15 5 5.25 v
VIN= 1VP-P(100% white flat field signal),
Analog Supply Current IAVvDD 2.0 22 2.5 mA
VOUT load, RL= 150Q
VIN= 1VP-P(100% white flat field signal),
Digital Supply Current IDVDD 16 43.1 60 mA
VOUT load, RL= 150Q
VIN= 1VP-P(100% white flat field signal),
Driver Supply Current IPVDD 4.0 6.0 10 mA
VOUT load, RL= 150Q
NONVOLATILE MEMORY
Data Retention TA=+25°C 100 Years
Endurance TA=+25°C 100,000 Stores
DIGITAL INPUTS (CS ,SDIN, RESET ,SCLK)
Input High Voltage VIH 2.0 2.1 v
Input Low Voltage VIL 14 0.8
Input Hysteresis VHYS 50 mV
Input Leakage Current VIN= 0 or VDVDD +10 uA
Input Capacitance CIN 5 pF
DIGITAL OUTPUTS (SDOUT, CLKOUT, HSYNC,VSYNC ,LOS)
Output High Voltage VOH ISOURCE= 4mA (SDOUT, CLKOUT) 24 4.88
Output Low Voltage VoL ISINK= 4mA 0.16 0.45
Tri-State Leakage Current SDOUT, ﬁ = VDVDD +10 uA
CLOCK INPUT (CLKIN)
Clock Frequency 27 MHz
Clock-Pulse High 14 18.4 ns
Clock-Pulse Low 14 18.8 ns
Input High Voltage 0.65 x VDVDD v
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Input Low Voltage 0.3 x VDVDD \%
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Leakage Current VIN= 0V or VDVDD +5 +50 uA
CLOCK OUTPUT (CLKOUT)
Duty Cycle 5pF and 10kQto DGND 40 51.6 60 %
Rise Time 5pF and 10kQto DGND 32 ns
Fall Time 5pF and 10kQto DGND 3.6 ns
VIDEO CHARACTERISTICS
VAVDD= VDVDD= VPVDD= 5V; VIN= 1 VP-P,
DC Power-Supply Rejection 40 dB
measured at VOUT
VAVDD= VDVDD= VPVDD= 5V; VIN= 1 VP-P,
AC Power-Supply Rejection measured at VOUT; f=5MHz; power-supply 30 dB
ripple = 0.2VP-P
Short-Circuit Current VOUT to PGND 200 230 mA
Line-Time Distortion LTD Figures 1a, 1b 0.5 %
Output Impedance ZOouT Figures 1a, 1b 0.22 Q
Gain Figures 1a, 1b 1.89 2.0 2.11 \%A%
Black Level At VOUT, Figures 1a, Ib 1.26 AGND+1.5 \%
Input-Voltage Operating Range VIN Figures 1a, 3 (Note 2) 0.5 1.2 Vp-p
Input-Voltage Sync Detection
VINSD Figures 1a, 3 (Note 3) 0.5 2.0 VP-P
Range
Maximum Output-Voltage Swing VouT Figures 1a, 1b 24 2.66 Vp-p
Output-Voltage Sync Tip Level 0.7 \%
Large Signal Bandwidth (0.2dB) BW VOuUT= 2VP-P, Figures la, 1b 6 MHz
VIN to VOUT Delay 20 ns
Differential Gain DG 0.5 %
Differential Phase DpP 0.5 Degrees
VOUT 100% white level with respect to black
OSD White Level 1.25 1.33 1.45 v
level
Horizontal Pixel Jitter Between consecutive horizontal lines 24 ns
Video Clamp Settling Time 32 Lines
OSD CHARACTERISTICS
OSD insertion mux register OSDM[5,4,3] =
OSD Rise Time 68 ns
011b
OSD insertion mux register OSDM[5,4,3] =
OSD Fall Time 68 ns
011b
OSD insertion mux register OSDM[2,1,0] =
OSD Insertion Mux Switch Time 110 ns

011b
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(Vavop = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Ta = Tmiv to Tmax. Typical values are at Vavop= Vpvop = Vevpp

=45V, Ta =+25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SPI TIMING
SCLK Period tCP 100 ns
SCLK Pulse-Width High tCH 40 ns
SCLK Pulse-Width Low tCL 40 ns
CS' Fall to SCLK Rise Setup €SS0 30 ns
CS Fall After SCLK Rise Hold tCSHO 0 ns
CS Rise to SCLK Setup tCss1 30 ns
CS Rise After SCLK Hold tCSH1 0 ns
CS' Pulse-Width High tCSW 100 ns
SDIN to SCLK Setup tDS 30 ns
SDIN to SCLK Hold tDH 0 ns
SDOUT Valid Before SCLK tDO1 20pF to ground 25 ns
SDOUT Valid After SCLK tDO2 20pF to ground 0 ns
CS High to SDOUT High Impedance tDO3 20pF to ground 300 ns
CS Low to SDOUT Logic Level tbo4 20pF to ground 20 ns
HSYNC ,VSYNC , AND LOS TIMING
LOS, VSYNC , HSYNC
tDOV 20pF to ground 30 ns

Valid before CLKOUT Rising Edge
VOUT Sync to W Falling NTSC external sync mode, Figure 4 375

tVOUT-VSF ns
Edge Delay PAL external sync mode, Figure 6 400
VOUT Syncto VSYNC Rising NTSC external sync mode, Figure 4 400 ns

tVOUT-VSR
Edge Delay PAL external sync mode, Figure 6 425
VSYNC Falling Edge to VOUT NTSC internal sync mode, Figure 5 40 ns

tVSF-VOUT
Sync Delay PAL internal sync mode, Figure 7 45
VSYNC Rising Edge to VOUT Sync NTSC internal sync mode, Figure 5 32 ns

tVSR-VOUT
Delay PAL internal sync mode, Figure 7 30
VOUT Syncto HSYNC Falling NTSC and PAL external sync mode,

tVOUT-HSF 310 ns
Edge Delay Figure 8
VOUT Syncto HSYNC Rising NTSC and PAL external sync mode,

tVOUT-HSR 325 ns
Edge Delay Figure 8
HSYNC Falling Edge to VOUT NTSC and PAL internal sync mode,

tHSF-VOUT 115 ns
Sync Delay Figure 9
HSYNC Rising Edge to VOUT NTSC and PAL internal sync mode,

tHSR-VOUT 115 ns
Sync Delay Figure 9
All Supplies Highto CS Low tPUD Power-up delay 50 ms
NVM Write Busy INVW 27MHz CLK 3.4/4.2 ms
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Note 1: See the standard test circuits of Figure 1. RL = 75 , unless otherwise specified. All digital input signals
are timed from a voltage level of (VIH + VIL) / 2. All parameters are tested at Ta = +85° C and values through temperature
range are guaranteed by design.

Note 2: The input-voltage operating range is the input range over which the output signal parameters are guaranteed
(Figure 3).

Note 3: The input-voltage sync detection range is the input composite video range over which an input sync signal is
properly detected and the OSD signal appears at VOUT. However, the output voltage specifications are not guaranteed

for input signals exceeding the maximum specified in the input operating voltage range (Figure 3).
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(VavpD = +5V, VDvDD = +5V, VPvDD = +5V, TA = +25° C, unless otherwise noted. See the 7ypical Operating Circuit of Figure

2, if applicable.)
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(VavpD = +5V, VpvDD = +5V, VPvDD = +5V, TA = +25° C, unless otherwise noted. See the 7ypical Operating Circuit of Figure

2, if applicable.)

LINE-TIME DISTORTION H TIMING (EXTERNAL-SYNC MOI)E)
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8 www.icofchina.com



WU AR 7 A7 FR 2 =]

AT7456E BA3E I8 FL( 5 57 58 (OSD) K AE 2R SRR T 77 2E
F P58 LY OSD a4 h 15 5 i I 4 Th e .
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b
SYNCTIP \ BLACK LEVEL
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___________________________________________________________ L .
»
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B3 RiEE X
BB A e R 2%

AT7456E R 2 B B ik, R T B,
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PRSI PP AR 35 FE 0 FLER , 7 AR T A AN 41 (JHS YNC
M/VSYNC) I 5155 . /HSYNC FI/VSYNC A EAF1 VIN [F]
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REREAd I [Rl— A~ 27MHz & 8774 NTSC Bi# PAL B 7 (&
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P8 i IR 3 8 7 AR A P R AR B P 1 R G e
PR #H — A 27MHz &4k, W] LA CLKIN 5 4h 5
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F1. WHRTRN

VIDEO MODE VIN VSYNC HSYNC LOS vout
Auto Sync Select Mode \Video Active Active Low ViN + OSD
VMOI[5, 4] = Ox No input Active Active High 0SD only
External Sync Select Video Active Active Low Vin + OSD
VMO[5, 4] = 10 No input Inactive (high) Inactive (high) High DC
Internal Sync Select Video Active Active High OSD only
VMO[5, 4] = 11 No input Active Active High OSD only
X=E*£,

‘ VERTICAL SYNCHRONIZATION ‘

PULSE INTERVAL 1/2H

f
vouT .
(ODD FIELD) UN 0% 50%

vout
(EVEN FIELD)

: 8%+

> —— OUT-VSF — <—— hourvsh

éHUUJUUJUUN
1 T

(0DD FIELD)

HSYNC
(EVEN FIELD)

4. VOUT, VSYNCHIHSYNCHTF(NTSC, Shel# )
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Vout
(0DD AELD)

VoUuT

(EVEN FIELD)

VSYNC

(0DD FIELD)

N\

VERTICAL SYNCHRONIZATION
PULSE INTERVAL

50% T

0%+ 50"6:|:

50%

1/2H

.<_ tysF-vour

~— NsRvour

i

I

J

I

J

I

= 0 U u 0 0 u u u u U
(EVEN FIELD)
5. VOUT. VSYNC HIHSYNCHTF(NTSC, A48 )
VERTICAL SYNCHRONIZATION
| PULSE INTERVAL |
[* | |1/2H|
vour | H H Hso%-- 50% - H H
{ODD FIELD)
\\\
N | _'
vouT
et T = = ] [
VSNG | i som L 50%
i WOUTVSF —>' < WOUTVSR
=070 U U0 0 ¢ 0 0 U U
{0DD FIELD)
4T | K | | | | | |
(EVENFELD) |

11

[F6. VOUT. VSYNCHIHSYNCHIFF(PAL, $HeE#FE)
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VouT
(0ODD FIELD)

VouT
(EVEN AELD)

VSYNG

HSYNC
(000 FIELD)

HSYNC
(EVEN AELD)

S VERTICAL SYNCHRONZATION
N PULSE INTERVAL

RRAREIN S e ]
SN

50% 1 50% T

S0P - 50%—-

~+— lysFvouT

byspyout

U

J

J 1

U

J

J

=1~

A7 VOUT. VSYNCHIHSYNCHIFF(PAL, WlA]#8i)

vout

0% S0

1
— i-q— IVEUTHSE —
1

1
iq— WUT-HSR
1

HSYNG

12

[E8. VOUTHIHSYNC f7lal 8 FF(NTSCHIPAL, #Maj##E()
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vour
1
1
1
)
50%
j
1
1
1
1
1
|
o
— - v
1
HEYNC
9. VOUTHIHSYNC {1/l £ 81 FF(NTSCHIPAL, 4 [a]##E()
DISPLAY MEMORY ADDRESS DISPLAY MEMORY ADDRESS
{OMAH, DMAL) {DMAH, DMAL)
| CHARACTER CHARACTER
ADDRESS (CA) ATTRIBUTE
e C
sie x| x| x| x
0 2 0 ADDRESS @B | B L [N|A G
2N .o 50 . . ARRANGEMENT IN
: DISPLAY MEMORY
3 TTETTe (SRAM) 480 ROWS
DISPLAY AREA 2 ADDRESS (8 BIT) BlL Nl Alx] x|x|x| x2BYTESSRAM
: (16 ROWS x3) CHARACTERS) : Clelvle
. : CHARACTER ATTRBUTEGIT EFNITONS:
? 2 : LBC = LOCAL BACKGROUND CONTROL
. : aﬂﬁ“ﬁﬂ?ﬁfﬁm BLIC BLINK CONTROL
0% INV = INVERT CONTROL
E| g W X=DONT CARE
\— TTETT e (AQ DEFINITIONS: CHARACTER ADDRESS
40 | apoRess(eem  |B[L [N]A[x|x|x|x BITO
N clklv]o
CHARACTER MEMORY
ADCRESS LOW (CMAL) CHARACTER MEMORY
ADDRESS HIGH (CMAH)
| 12PDELS | © s | s4 63|I
; 0 1|2 |51|52|53 54|---|s1|sz|m 0
012 — -
st
= A - . .
2 | H2x18PKELS) : MDT&TE“ : UNUSED s 3
Bl Sy : : MEMORY & :
w - . .
I I 52 | 53 4
(SEE FIGURE 11 FOR PIEL MAP) 0|1 | 2 e 51 sz| 5 54| cen | 1 | &® | 8 | 51
S{,ﬂﬂﬁ%ﬁﬁﬂ'ﬁ"& PICEL DATA ARRANGEMENT IN CHARACTER MEMORY (NVM)

10 =WHITE, OPAQUE
X1 =TRANSPARENT (EXTERNAL SYNC MODE)
OR GRAY (INTERNAL SYNC MOLE)

512 ROWS x 64 BYTES EEFROM

13

F10. #REZE0E X
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BIRFEER (SRAMD
RN E AT T 480 DN FRF AL, IXSEH B4 ) AF G TE
NVM FRAFE R4 T T Lodad SPISess & ik 8
RPN 2 o S A7 A2 Mk et T W 2% 11 [ 5 Hh
HE(ZHE 10). 1EHTERR SIS N B FEf##s, nIFi ik OSD
K& BRI AR IS oADK/ VSYNC 1R EHLALEE 32 e, Ja5h
BNEIREESERIE, ISl Lk hRe.

FREESR
TR 2 480 17 X 64 FHT B AR Z R A7 s (NVMD K
3247 X 64 T % G AT R (SRAM) 4, R T ER
G, R R T 12 BRI T . @ SPI
HAH DR EFAAAE S T N BT # & —4> OSD
FRHR . BT 12 MT X 18 W R KA, F4
FE MG ZROREN 2 M EE R R, ZFIRES N AR,
BEEFEY . B, SR 54 TR AR (K
1.
NVM HEH RS BT 75/ (64 7741, BB
RAM (AR ST, 64 FH0IRIN BiR RAM © 854 ik
¥ (CMAH[7:0D M R &=8dE, HE NVM S5 #A1ER
gerh (B 13). MBS RAM Vil NVM,  ft DLFR 22
ANMRIEAER. 17 NVM 5NFR, HPE SR 54 4> 8
7. SPI 5HAE 5 NEil% RAM, SRJE AT — 4415 RAM Sy
A, KR, BN FERERERN, EBEFAN R R
WABE RAM, FMEIE RAM 557 5 (1 5 Z 5dE1L % SPI
i

MERER (OSD) KA
OSD KA ZARIE FHFAZ 0 88 AN 4T o 27 /728 (RBO-RB15)
KAE, BES—RRNEE.

OSD fHAE &
OSD #fi N\ & HI#57E OSD R & Al NS 5 2 I HEAT 1
. OSD E&#ifEH OSD i ANE % (OSDM) ZFffFgs
[ OSD L THAI R B[R] 7 LA K2 OSD 4 N A P 4% JF S i iz
Pl ZEAFAIEH] OSD BUR B M R B 4/ B 4 2
IIFR X6 o I/ NEN RV B T B R R, (ER A AT Red s R
B/ R R E B CR T SE PR R A I SR, ik, T
B RE.

LIt T e
AT7456E 38 25y 2 A5 RRLATGY H R Bl 4% o IR 38 i K
HIRME Y 2.4Vp-p, 1557 T EE 6MHz RV T4 T
0.2dB). BRZ) &% AT BREN AN 150QbR AT 512 -

B R R B IR
T F S RS TE B 0 A M1 LR 1 PR S 1) P B SR AN
HRSF, FRBRRT R BB Z K. BUR S IEX
BAXE 150075 ] VU H BH 1) 5] %l e 45 A0 HE A AR 20 A
1) T T RV AR AT R o % R BRI L AT L SR B8R
Aedd 7 RIS EFE (PAL /T 25Hz, NTSC /hF 30Hz), LA
BRI 5 L, Bk s/NT SHz, MG A SRR
K, HAENAKTF 330uF. AT7456E FEE T i RE, FEAM
ANMBNRHLEE (Cour Ml Csac) BR, ARPRIK T A 2
M RRA RN, RIRERMS T A2 R R E (R 2). R
MM, ¥ SAG ERZE VOUT.

R 2.SAG BIEHAE
LINE-TIME
COUT(uF) CSAG(pF)
DISTORTION (% typ)
470 — 0.2
100 — 0.4
100 22 0.3
47 47 0.3
22 22 0.4
10 10 0.6

BATEO
SPI Fezs ef 1 ¥ B TR R OSD $dfs « BEThAE L 5K
AIERBCRAE (STAT). BoRAF & it (DMDO) Ay
Fififasmt (CMDO) 21748,

HERE
AT7456E 3 HEfmik 10MHz (¥ FET 41 (SCLKD. B 15 fis
BARE N, B 16 M ATT456E SHUEHE . il CS s
. 76 SCLK b7 4%\ SDIN, 4 CS 48 Ay Pt
AR BN AR W CS fEHEA R R Ay i v
5, WA UARAR I B, BB A BB AN BI85 7). CS
BNCHT S, SRS — M N3 SDIN i1y, LA
T 58 T AT B A i 22
SPI &M 16 i, & 8 £ (MSB) RFH 785 b, K8
fr (LSB) AREHIE (B 15 MK 16). XFHELE A A5
1L
1) SETR AP 38 B A AR 35 U5 1) A 1) 1 3 5 O\ AL
oA S ARME (B 2D, UPAT BIRTEE 28 H NS
NIRRT, 8 frdihlsE =R, o R T2 8 LA
2) 1616 N TAEMBEAR, ME Rk 2% BT R4 2 24
SrEefE (8 Aotttk BA & 16 1%, &%K 20,
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10

PIXELS ROW NUMBER
e}

11

12

13

14

15

16

17

B AR T PR ]

PIXELS COLUMN NUMBER

1 2 3

4 5 6

7

8

CHARACTER
MEMORY
ADDRESS LOW
CMAL([5:0]

7,6

5413210

76 | 54 | 3,2

1.0

7,6

54 | 32

1,0

0,1,2

7,6

54 132 | 1,0

76 | 54 | 3.2

1,0

7,6

54 |32

1,0

34,5

7,6

54 |32 | 1,0

7,6

2 bit pixel
definition

1,0

7,6

S ANN3D

1,0

6,7.8

7,6

9,10,11

12,13,14

00=black

X,y | 10-white

X,y

15,16,17

18,19,20

21,2223

24,2526

27,2829

30,31,32

33,34,35

36,37,38

39,4041

42,4344

45,4647

48.,49,50

51,52,53

X1=transparent (ext sync mode)
or gray (int sync mode)

K11 FHEHEN (RFEBL)
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CA[7:4], CMAH[7:4]

L o I = & 1 L S e R |

B AR T PR ]

CAI30), CMAH[3:0]
012345867 83ABCDEF

123456 MBSODABEDRE
EGHITIIKEMNORARSI U
UURNZabEdefRSh Ak
Imnerarsitiullxy 2
M EEELMYEEEEL | ]
IWﬂ%ﬁTjﬂJzth%vr
IEREEEREEENEEEER
EREEEEREEEEEENERE
EEEEEREEEEREERER
EEEEEEEEEREEEENR
@mo@mg;agwafwgbo
Cﬁi?*ﬁﬁﬁﬂki*ﬁiiﬂ?
o) 5 8 S 0 B S 2 T 0 2 G0 5T O IS AR
ANNEEEEREEREE N mm
AunEPEEARNIIERT T E

CABI= D

m I-

CA[7:4], CMAH[7:4]

b I o R e Y o O = = S S ' Y = w R A = N £ B S S N S R

CAI30), CMAH[3:0]
012345667 833ABCDEF

123456 MBS0DABEDE
EGHITIIKEMNORARSM U
VURNZabEdefSs A Kk
fmnerarsSitiulwxy 2
IRZEEANZEESEERRE
ITﬂ%GT]?JZtv5§UT
EEEEEEEEEENEEEER
EREREREREEREEEER

EEEEENEEEENEEREE
U I S S
@U&Nﬁi&t&%?@&b@

ﬁi%*ﬁﬁﬁﬁk**ﬁiiﬂp
%@,EMﬁﬂ“%ﬂ_fﬂfj?l ﬁﬁnan'l'#f"‘

ANEERERERREE N mn
nnElEEAENIERT N E

CAIGI= 1

P12, FAF 0 bl 5 (8K A 775 )
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WU AR 7 A7 FR 2 =]

DATA OUT BUS(8bit)

A

it 42 ) P

A

REUBCKZS (8bit)

A

Y selector (read only)

A 4 A
X decoder
EEPROM CELL ADD[13:5] -
‘ OTP 3, ‘
‘ ‘ Sel | o_tp
WRITE/ERASE H % - Charge Pump
4 *A * 4
-
ADDRESS Latch (Y axis, 32bit) P YAHCIR
Al 4 YALCI|R
Data Store Buffer (32 byte)

4

A0A

Y decoder
appp4:0] |

DATA IN BUS(8bit)

&/ 13 EEPROM Z%#7/&

www.icofchina.com
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s

tcsso
tcsHo

'4—»

SCLK

tD04
—

SDOUT

toL

—" <—1ps
som (OO 0000 X00C= =+ X000 RXXXXXKXOO0OCXKX

toot j

—X0000XQUNX__ XXX

—

o
o2

IICH.

l<— toH

tosw

tp tosH 10551

|<—— tos

)

[ 14. & OB it

& |

CAAERRNA

10 11 12 13 14 15 16

hhhhhhhhe

w |

Y2283, &.:5.60 1.58 10 11 12 13 14 15 16

%mJ]HMmfﬂﬁgﬂﬂfU

SCLK — = Lse
- SOIN —{ 1 | s |25 |4 | A3| a2] a1 | a0
SDIN<| 0]A5JA5 A A3‘A2|A1 An—iw D6 5 | 04}03 m[mloo}— MSB .
AR souT | X o7 |os|0s|os|os|o2|ot| oo
[A15. Gk 16, EAR(FE

@ |

—

123‘4_‘5_678 9 10 11 12 13 14 15 16 - -
Wy Ty | MsB LSB
SCLK FLT LT &
MSB LSB soN— 1 [0 1]1]|x|x]|x|x
ClB1
SON —ofolofofo|1]|1/1—B|L|N|ofo|o]|o|ofF— MSB LsB
clklv L (B[
SDOUT —| X B [L|{N[ofo]|ofo| o —
c |klv
E17. TS TEEATF, GAFHmEFT 18, eS8 THEHELTF, ERFHmYEFT

@ |

—

1 2 3 465 67 8

s MALRAATAINAL 4

9 10 11 12 13 14 15 16

MSB LSB
cjc|cjcjcfcj|cic

SDN o |0 |0 0|0 |1 |1 |1 A|A|A|A|A|A|A|A—
71615/413[21]11]0

19, TESIL 6N TAFET, GAFHMIFT

18

SCLK
MSB

SDIN — D7 |D6|D5|D4|D3|D2|D1|D0 ——

F21. B sh# g T GHRAF
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T |

[ [

12 3 4 5 6 7 8

SCLK

SDIN—

9 10 11 12 13 14 15 16

12 3 4 5 6 7 8

—_

MSB

LSB MSB LSB

C
A
7

SDOUT —

C|C|C
AlATA
6154

C
A
3

C
A
2

C
A
0

o

C
A
1

< — )|

B20. 160 TAEMTF, BERFAMAAFRETT

SUPPLY
VOLTAGE

o

XTAL
OSCILLATOR

SPI

A

50ms

e ey Sy

RESET

DISPLAY S0rms

A

MEMORY
CLEAR

POWER
STABLE

1
1
1
E
1
REGISTER i
i
1
1
1
1
1
1
1
1

POWER
ON

CLOCK
STABLE

POWER-ON POR DEFAULT
RESET START STATE

E22. S (Wi

o:2h =LA

AT7456E [f) LR HLEE (POR) AN EEE S,
FE B B A 8 JE FFIA LA . B P AT BLE b RESET
B9 HiER . WSEAE SHITE FEREA 2 ERIME,
BB R LREAFE R Soms, A HBIA
WA R, RN R VF AT B/ S R . — AL HL
JERaE, JFH 27MHz B EMESREE NS, RoRFAAaEAL.
P I B ) e BE38E G SPT 45, LA 1E H BAS A 2R 1 45

Ko M7 EAW STAT[S|MERIN R AL P2 e (&
22).
BARAL

19

AT7456E B —NRAEE LA (VMO[1]), i
W, BoRTEE SR IERR, B T OSD STV #7448 (OSDBL),
T I ZAF 2 AN ER I . 100us CHLBUED J5, Al#if)
STATI[6]ffiTA & A7 It FE A& 75 56 Ao

R AL
AT7456E {4 —MEE R AN ( RESED), T IE% b
ST} B AT IR S, JLTAERT POR M. 4 RESET
PEORB) AR A, fRFF Tus LA LRI R, FdimE, BrE %
RN EIRIME, SR 2SI ATA A B E A 2 BIME
00H, FH F7E 50ms Z J5 A4 1nf LISk AT7456E [f) 75 17 s BEA T/
SHE. 2 RESETHR G, 125 #) STAT[SI#iAE AR 512
H5eik. RESETMRSS T4 20 f .
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AT7456E #7728 U8
WIS 3 FIH T AT ) SPL Z A7 45K Ui 1] AT7456E ##4F, 1 P2 BT (1 SPT4RAE D BRULIA . AHE BORLR FH I 25 17 35
i BN G R AR GE R U M &, Jlid SPI uy A E B ¥ X5 REGISTER_ NAME[BIT NUMBERS]. filt11, ¥45ifs
Vil BRI PR AT A . WS NG B, TR Ui 0 FAER IR — iR IRy VMO[1].
K3 A AT L

WRITE ADDRESS READ ADDRESS REGISTER NAME REGISTER DESCRIPTION Note
00H 80H VMO Video Mode 0 @)
01H 81H VM1 Video Mode 1
02H 82H HOS Horizontal Offset
03H 83H VOS Vertical Offset
04H 84H DMM Display Memory Mode @)
05H 85H DMAH Display Memory Address High ®@
06H 86H DMAL Display Memory Address Low ®@
07H 87H DMDI Display Memory Data In ®@
08H 88H CMM Character Memory Mode ®
09H 89H CMAH Character Memory Address High ®
0AH SAH CMAL Character Memory Address Low ®
0BH 8BH CMDI Character Memory Data In ®
0CH 8CH OSDM OSD Insertion Mux
10H 90H RBO Row 0 Brightness
11H 91H RBI1 Row 1 Brightness
12H 92H RB2 Row 2 Brightness
13H 93H RB3 Row 3 Brightness
14H 94H RB4 Row 4 Brightness
15H 95H RBS Row 5 Brightness
16H 96H RB6 Row 6 Brightness
17H 97H RB7 Row 7 Brightness
18H 98H RBS8 Row 8 Brightness
19H 99H RB9 Row 9 Brightness
1AH 9AH RBI10 Row 10 Brightness
1BH 9BH RBI1 Row 11 Brightness
1CH 9CH RB12 Row 12 Brightness
1DH 9DH RBI13 Row 13 Brightness
1EH 9EH RB14 Row 14 Brightness
1FH 9FH RBI5 Row 15 Brightness
6CH ECH OSDBL OSD Black Level

— AxH STAT Status

— BxH DMDO Display Memory Data Out ®@

— CxH CMDO Character Memory Data Out ®
X=TE R

[ 1] R4 STAT[5]=0, DMMI[2]=0 i, 75 oIt Hilb AT S5He0E, SR 52 R,
(=21 RA7E DMM[2]=0 i, J5rlsSd Hilb AT S44E, 2R,
[ 3) FHE SRR ER(VMO[3]=0), 7£ STAT[5]=0 J&, J7 Xt HakT 5, HARZHH.
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HHihk=00H, #Hihk=80H.

B/ EYiiE . JapR.
BNIZFAAERN, 20 e LU &4

1) STAT[S]=0, FFF 717 ANVM)AIT,

2) DMM[2]=0, W nf7fifidt(SRAM)BAT b TR R AL RE .

WU AR 7 A7 FR 2 =]

AR FFEHE (VMO)

BIT

DEFAULT

FUNCTION

HEFAS 5 KR
0= AT7456E[F25 5 B 48 70 &5
1= AN

Video Standard Select
0=NTSC
1=PAL

5,4

00

Sync Select Mode (Table 1)
0x = Autosync select (external sync when LOS = 0 and internal sync when LOS = 1)
10 = External

11 = Internal

Enable Display of OSD Image
0=Off
1=0n

Vertical Synchronization of On-Screen Data
0 = Enable on-screen display immediately

1 = Enable on-screen display at the next VSYNC

Software Reset Bit

When this bit is set, all registers are set to their default values and the display memory is cleared. The user does
not need to write a 0 afterwards. SPI operations should not be performed during this time or unpredictable

results may occur. This register is not accessible for writing until the display memory clear operation is finished

(typically40us).

Video Buffer Enable
0 = Enable
1 = Disable (VOUT is high impedance)

21

www.icofchina.com




BN PR T H IR A F
PR AT R (VML)

Siihk=01H, Eihht=81H.

B/ E i JERR .

BIT

DEFAULT

FUNCTION

Background Mode (See Table 4) 0 = The Local Background Control bit (see DMM[5] and DMDI[7]) sets the
state of each character background. 1 = Sets all displayed background pixels to gray. The gray level is specified
by bits VM 1[6:4] below. This bit overrides the local background control bit. Note:In internal sync mode, the

background mode bit is set to 1.

6,5,4

100

Background Mode Brightness (% of OSD White Level) 000 = 0%

001 =7%
010=14%
011=21%
100 =28%
101 =35%
110=42%
111 =49%

3,2

01

Blinking Time (BT) 00 = 2 fields (33ms in NTSC mode, 40ms in PAL mode) 01 = 4 fields (67ms in NTSC
mode, 80ms in PAL mode) 10 = 6 fields (100ms in NTSC mode, 120ms in PAL mode) 11 = 8 fields (133ms in
NTSC mode, 160ms in PAL mode)

1,0

11

Blinking Duty Cycle (On : Off) 00 =BT : BT
01=BT:(2xBT)10=BT:(3xBT)11=(3 xBT):BT

KPR EFFEHE (HOS)

Hihh=02H, #hk=82H.
BB Vi JoRH (B 23) .

BIT DEFAULT FUNCTION
7,6 00 Don’t Care
Horizontal Position Offset
(OSD video is not inserted into the horizontal blanking interval)
00 0000 = Farthest left (-32 pixels)
*
5-0 10 0000 *

10 0000 = No horizontal offset

*

*

11 1111 = Farthest right (+31 pixels)

22
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EEMEFES (VOS)

Siihk=03H, Eihhk=83H.
/5 JERE (F 23) .

BIT DEFAULT FUNCTION

7,6,5 000 Don’t Care

Vertical Position Offset

(OSD video can be vertically shifted into the vertical blanking lines)
0 0000 = Farthest up (+16 pixels)

4-0 1 0000 *

1 0000 = No vertical offset

*

1 1111 = Farthest down (-15 pixels)

! ROW NO. I VERTICAL POSITION OFFSET

I o
|

DISPLAY AREA:

A

HORIZONTAL POSITION OFFSET

L |
VSYNG < 360 PIXELS >

K 23. FHRERIX

B HEREATFAE (DMM)

ik =04H, bl =84H.,

EACTATRSHEIR

BLE RN, R L T4 E: DMMI2]=0, SRAFAE SR A A T .
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WU AR 7 A7 FR 2 =]

DEFAUL
BIT FUNCTION
T

TR B B
MF MRS NEE (EBEE X SRAMAEE IR « 5 RBRIEEAI BN, B8 A hia
5K A8 24 BTCMAH[7:0JfTICMAL[6] (W R.CMAH[8]) 1ENS12AN TR Rk bk . J5 85l SPHE N85 A

7 0 SAZH8-bItHH X N 2 E N FRF Y, BT AR A = RHG F bk B 3 . 58 U B CMMAT 1725 5 N E A7 4%
ZALHBNEE
0= 21k
1= fiife
Operation Mode Selection
0 = 16-bit operation mode

The 16-bit operation mode increases the speed at which the display memory can be updated. When writing to the display

memory, the attribute byte is not entered through the SPI-compatible interface. It is entered automatically by copying
DMM][5:3] to a character’s attribute byte when a new character is written, thus reducing the number of SPI write
operations per character from two to one (Figure 19). When in this mode, all characters written to the display memory
have the same attribute byte. This mode is useful because successive characters commonly have the same attribute. This
mode is distinct from the 8-bit operation mode where a character attribute byte must be written each time a character

6 0 address byte is written to the display memory (see Table 5). When reading data from the display memory, both the
Character Address byte and Character Attribute byte are transferred with the SPI-compatible interface (Figure 18).
1 = 8-bit operation mode
The 8-bit operation mode provides maximum flexibility when writing characters to the display memory. This mode
enables writing individual Character Attribute bytes for each character (see Table 5). When writing to the display memory,
DMAH][ 1] = 0 directs the data to the Character Address byte and DMAH[1] = 1 directs the Character Attributes byte to the
data. This mode is distinct from the 16-bit operation mode where the attribute bits are automatically copied from
DMM][5:3] when a character is written.
Local Background Control Bit, LBC (see Table 4)
Applies to characters written in 16-bit operating mode.

s 0 0 = Sets the background pixels of the character to the video input (VIN) when in external sync mode.
1 = Sets the background pixels of the character to the background mode brightness level defined by VM1[6:4] in external
or internal sync mode.
Note:In internal sync mode, the local background control bit behaves as if it is set to 1.
Blink Bit, BLK
Applies to characters written in 16-bit operating mode.
0 = Blinking off

4 0 1 = Blinking on
Note: Blinking rate and blinking duty cycle data in the Video Mode 1 (VM) register are used for blinking control. In
external sync mode: when the character is not displayed, VIN is displayed.
In internal sync mode: when the character is not displayed, background mode brightness is displayed (see VM 1[6:4]).

3 0 Invert Bit, INV
Applies to characters written in 16-bit operating mode (see Figure 24).
0 = Normal (white pixels display white, black pixels display black)
1 = Invert (white pixels display black, black pixels display white)
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DEFAUL
BIT FUNCTION
T

Clear Display Memory
0 = Inactive
1 = Clear (fill all display memories with zeros)
Note:This bit is automatically cleared after the operation is completed (the operation requires 40ps). The user does not

2 0 need to write a 0 afterwards. The status of the bit can be checked by reading this register.
This operation is automatically performed:
a) On power-up
b) Immediately following the rising edge of RESET
¢) Immediately following the rising edge of CS after VMO[ 1] has been set to 1
Vertical Sync Clear Valid only when clear display memory = 1, (DMM[2] = 1) 0 = Immediately applies the clear

1 0 display-memory command, DMM[2] =1 1 = Applies the clear display-memory command, DMM][2] = 1, at the next
VSYNC time
Auto-Increment Mode
Auto-increment mode increases the speed at which the display memory can be written by automatically incrementing the
character address for each successive character written. This mode reduces the number of SPI commands, and thus the
time needed to write a string of adjacent characters. This mode is useful when writing strings of characters written from
left-to-right, top-to-bottom, on the display (see Table 5).
0 = Disabled

0 0 1 = Enabled

When this bit is enabled for the first time, data in the Display Memory Address (DMAH[0] and DMAL[7:0]) registers are
used as the starting location to which the data is written. When performing the auto-increment write for the display
memory, the 8-bit address is internally generated, and therefore only 8-bit data is required by the SPI-compatible interface
(Figure 21). The content is to be interpreted as a Character Address byte if DMAH[1] = 0 or a Character Attribute byte if
DMAH][1] = 1. This mode is disabled by writing the escape character 1111 1111. If the Clear Display Memory bit is set,

this bit is reset internally.

25
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INVERT EXTERNAL SYNC MODE AND LOCAL INTERNAL SYNC MODE OR LOCAL
m‘m 5 BACKGROUND CONTROL BIT (LBC) = 0 BACKGROUND CONTROL BIT (LBC) = 1
0
[ {111 1]]] ] (LLLL LT
[ ]
NN EEE
| ] | ] 1 |
T ]
[ [ | ] 1
F " N
1 i | | n
T " N
I | |
Sl =N
[ INE HEEE
B
B ]
C T T
Kl 24, B SEf: S EFNA T S
=
R 4. FREREH
LOCAL BACKGROUND
BACKGROUND MODE, CHARACTER
SYNC MODE CONTROL BIT, LBC
VM1([7] BACKGROUND PIXEL
DMM]5], DMDI[7]
0 0 Input Video
External 0 1 Gray
1 Gray
Internal X Gray

BN R A F S (DMAHD
EHht=05H, iEht=85H.
BBV TR
NG AE RN, A R UL R & DMM[2]=0, SoRA7R% s iA b Tt fE.

BIT DEFAULT FUNCTION

7-2 0000 00 Don’t Care

Byte Selection Bit

This bit is valid only when in the 8-bit operation mode (DMM[6] = 1).

: 0 0 = Character Address byte is written to or read (DMDI[7:0] contains the Character Address byte).
1 = Character Attribute byte is written to or read (DMDI[7:0] contains the Character Attribute byte).
Display Memory Address Bit 8
0 0 This bit is the MSB of the display-memory address. The display-memory address sets the location of a Caracter on the

display (Figurel0). The lower order 8 bits of the display-memory address is found in DMAL[7:0].
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BRFESR IR F S (DMAL)
i =06H, iEHiik=86H.

BB Vi R
BNGHARN, DAL LU &MF: DMM[2]=0, SIRTEfE i b T,

BIT

DEFAULT

FUNCTION

7-0

0000 0000

Display Memory Address Bits 7-0
This byte is the lower 8 bits of the display-memory address. The display-memory address sets the location of a
character on the display (Figure 10). The MSB of the display-memory address is DMAH[0].

B HEREEMATFS (DMDD
Sk =07H, it =87H.

B/ SV PR
5 ONZAAF AR, AU LU T &R DMM[2]=0, SORTEEBHCE I TR AL

BIT

DEFAULT

FUNCTION

7-0

0000 0000

Character Address or Character Attribute byte to be stored in the display memory.
8-Bit Operation Mode (DMM[6] = 1)
If DMAH[1] = 0, the content is to be interpreted as a Character Address byte, where
Bits 7-0 = Character Address bits, CA[7:0] (Figure 12).
If DMAH[1] = 1, the content is to be interpreted as a Character Attribute byte where
Bit 7 = Local Background Control bit, LBC (Figure 24 and Table 4)
Bit 6 = Blink bit, BLK
Bit 5 = Invert bit, INV (see Figure 24)
Bit 4 = Character Address bits, CA[8]
Bit3-0=0
(The LBC, BLK, and INV bits are described in the Display Memory Mode register.)
16-Bit Operation Mode (DMM[6] = 0)
The content is always interpreted as a Character Address byte where bits 7-0 = CA[7:0] (Figure 12).

Auto-Increment Mode (DMM[0] = 1)
The character address CA[7:0] = FFH is reserved for use as an escape character that terminates the auto-increment
mode. Therefore, the character located at address FFH is not available for writing to the display memory when in

auto-increment mode. In all other modes, character FFH is available.

27

FRFERERFESR (CMMD)
EHht=08H, iihht=88H.

B/ 5V BRI
BNZAF N, D0 DR 44

1) STAT[5]=0, FFF A EaNVM)AI.
2) VMO[3]=0, OSD #z& 1k,
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BIT

DEFAULT

FUNCTION

7-0

0000 0000

Only whole characters (54 bytes) can be written to or read from the nonvolatile character memory (NVM) at one time.
This is done through the (64 byte) shadow RAM (Figure 13). The shadow RAM is accessed through the SPI port one

byte at a time. The shadow RAM is written to and read from NVM by the following procedures:

Writing to NVM

1010 XXXX = Write to NVM array from shadow RAM.

The 64 bytes from shadow RAM are written to the NVM array at the character-memory address location (CMAH,
CMAL) (Figure 13). The character memory is busy for approximatelySms during this operation. During this time,
STAT][5] is automatically set to 1. The Character Memory Mode register is cleared and STAT[5] is reset to 0 after the

write operation has been completed. The user does not need to write zeros afterwards.

Reading from NVM

0101 XXXX = Read from NVM array into shadow RAM.

The 64 bytes corresponding to the character-memory address (CMAH, CMAL) are read from the NVM array into the
shadow RAM (Figure 13). The character memory is busy for approximately 30us during this operation. The CMM
register is cleared after the operation is completed. The user does not need to write zeros afterwards. During this time,

STAT[S] is automatically set to 1. STAT[5] is reset to 0 when the read operation has been complete.

If the display has been enabled (VMO[3] = 1) or the character memory is busy (STAT[5] = 1), NVM read/write
operation commands are ignored and the corresponding registers are not updated. However, all the registers can be

read at any time.

For all the character-memory operations, the character address is formed with Character Memory Address High

(CMAH][7:0]) and Character Memory Address Low (CMAL[7:0]) register bits (Figures 11, 12, and 13).

1) STAT[5]=0,

FrREMSEbE AT F4H (CMAHD
EHhi=09H, iEHiik=89H.

B/ 55 T PR
BNZTFAEARET, W20 R L SR A

2o Sfy D

T A

TR NVMA,

2) VMO[3]=0, OSD #Z%1k.

BIT

DEFAULT

FUNCTION

7-0

0000 0000

Character Memory Address Bits
These 8 bits & CMAL[6]point to a character in the character memory (512 characters total in NVM) (Figures 10
and 12).

28

FRFE B AR F 78 (CMAL)
ik =0AH, iLHihk=8AH.

B/ BV BRI
EPNEA T2 Tt JilD e SO

1) STAT[5]=0, FFHFAHRNVMAIIL.
2) VMO[3]=0, OSD #z&1t,
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BIT DEFAULT FUNCTION

7, 0 Don’t Care

Character Memory Address Bits
Bit CA9: used as CA[8]

¢ 0 This bit & CMAH point to a character in the character memory (512 characters total in NVM) (Figures 10
and 12).
Character Memory Address Bits
5-0 00 0000 These 6 bits point to one of the 64 bytes (only 54 used) that represent a 4-pixel group in the character (Figures

10 and 11).

. FRRMESREEERAEESE (CMDD
HHuhk=0BH, #:ihhl=8BH.

B/ Vi . JopR.

BNZAATARIT, W 2 DUR 4

1) STAT[5]=0, “FfFafFas(NVM)AI.

2) VMO[3]=0, OSD #z&il.

BIT DEFAULT FUNCTION

7,6 NA Leftmost pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)

5,4 NA Left center pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)

3,2 NA Right center pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)

1,0 NA Rightmost pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
NA=Ai&H]

OSD #HEAE &% (OSDM)
Siiht=0CH, iEithh=8CH.
BB TR

BIT DEFAULT FUNCTION

7,6 00 Don’t Care

OSD Rise and Fall Time—typical transition times between adjacent OSD pixels
000: 20ns (maximum sharpness/maximum cross color artifacts )

001: 30ns

5,4,3 011 010: 35ns

011: 60ns

100: 80ns

101: 110ns (minimum sharpness/minimum cross color artifacts)

OSD Insertion Mux Switching Time—typical transition times between input video and OSD pixels
000: 30ns (maximum sharpness/maximum cross color artifacts )

001: 35ns

2,1,0 011 010: 50ns

011: 75ns

100: 100ns

101: 120ns (minimum sharpness/minimum cross color artifacts)
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B R T IR A
ENITREFA (RBO-RB15)
Hihk=10H+47%5, SHihk=10H £ IFH, &Ml =90H % 9FH.
BB TR
F—ATHAT SR 0, WIF—ATMAT S/ NTSC Hil=\2h 13, £ PAL #1815 GESHEE 23).

BIT DEFAULT FUNCTION

7-4 0000 Don’t Care

Character Black Level —All the characters in row N use these brightness levels for the black pixel, in % of
OSD white level.

00=0%

3,2 00
01=10%
10=20%

11=30%

Character White Level —All the characters in row N use these brightness levels for the white pixel, in % of
OSD white level.

00=120%

1,0 01
01 =100%
10=90%

11=280%

OSDEH P& /785 (OSDBL)
EHbht=6CH, #iibh=ECH.
GV A EE 4T TRHIAI3: 0], AR TN, Bk, B0 4 R, HEIL AR, B
400, RJE B IR S T

BIT DEFAULT FUNCTION

7-5 000 Don’t Care

OSD Image Black Level Control

This bit enables the alignment of the OSD image black level with the input image black level at

4 1 VOUT. Always enable this bit following power-on reset to ensure the correct OSD image brightness.
0 = Enable automatic OSD black level control

1 = Disable automatic OSD black level control

These bits are factory preset. To ensure proper operation of the AT7456E, do not change the values of these
0-3 XXXX
bits.

Xxxx=TLJ Fi——T G 16 MERMER — . X BUHB K ASFAEEATTIASOES, Er G A a2 A5, SREIKE N T FiBE.
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REFHFRR (STAT)
Bk =AxH.

B/EVIM: Hik.

BIT DEFAULT FUNCTION
7 NA Don’t Care
Reset Mode
6 NA 0 = Clear w hen power- up reset mode is comp lete. Occurs 50ms (typ) following stable VD D ( F.22)

1 =S et when in power- up r eset m ode

Character Memory Status
5 NA 0 = Available to be written to or read from

1 = Unavailable to be written to or read from

VSYN(Output Level
4 NA 0 = Active during vertical sync time

1 = Inactive otherwise

HSYN(COutput Level

3 NA 0 = Active during horizontal sync time

1 = Inactive otherwise

Loss-of-Sync (LOS)
2 NA 0 = Sync Active. Asserted after 32 consecutive input video lines.

1 =No Sync. Asserted after 32 consecutive missing input video lines.

0 =NTSC signal is not detected at VIN

1 NA
1 =NTSC signal is detected at VIN
0 = PAL signal is not detected at VIN
0 NA
1 =PAL signal is detected at VIN
NA=AEH .
X=X,
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VUM R T A R A
RS EER T8 (DMDO)
i =BxH.
B SV .
5 ONZAAF AR, AU LU T & E: DMM[2]=0, SoRTE B I TR AL

BIT DEFAULT FUNCTION

Character Address or Character Attribute byte to be read from the display memory.

8-Bit Operation Mode (DMM][6] = 1):
If DMAHJ 1] = 0, the content is to be interpreted as a Character Address byte, where
Bits 7-0 = Character Address bits, CA[7:0] (Figure 12)
If DMAH[1] = 1, the content is to be interpreted as a Character Attribute byte where
Bit 7 = Local Background Control bit, LBC (see Figure 24 and Table 4)
Bit 6 = Blink bit, BLK
Bit 5 = Invert bit, INV (see Figure 24)
Bit 4 = Character Address bits, CA[8]
Bit3-0=0
The LBC, BLK, and INV bits are described in the Display Memory Mode register.

7-0 NA
16-Bit Operation Mode (DMM][6] = 0):

The content is to be interpreted as a Character Address byte, where

Bits 7-0 = CA[7:0] (see Figure 12)

followed by a Character Attribute byte, where
Bit7=0
Bit 6 = Local Background Control bit, LBC (see Figure 24 and Table 4)
Bit 5 = Blink bit, BLK
Bit 4 = Invert bit, INV (see Figure 24)
Bit 3 = Character Address bits, CA[8]
Bit2-0=0
The LBC, BLK, and INV bits are described in the Display Memory Mode register.

NA=AEH .
X=TK,

FRFHEHRIIER HFESE (CMDO)
ik =CxH.
B/ 5 YA Rk,
BNLFAF RN, DU LR 44
1) STAT[5]=0, FFFEHFAERRNVM)AI,
2) VMO[3]=0, OSD #Z%1k.

BIT DEFAULT FUNCTION
7,6 NA Leftmost pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
5,4 NA Left center pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
3,2 NA Right center pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
1,0 NA Rightmost pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
NA=AHE .
X=TJK.
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VLD

FREE SRR
UM NVM P05 NS A1 (54
AFIIRFREAR . XATLLE (64 57 Bif% RAM 3¢
W GES % 13). @i SPI M, MR VIEE RAM 1
— A, @it 4% SPI fird M NVM B A sk # B 1%
RAM.

] NVM F M BN FRF TP ER

BA—NFER:

1) B VMO[3]=0, 281 OSD B4 &R, ZEH 30us 4 HE
i J5 B4R

2) 5 A CMAH[7:0]=xxH, EFEENKFHF (0-255)

(E 10 F1E 13),

3) 5 CMAL[7:0]=xxH, &EHFESG N TR 4 5
FFT (0-63) (10 F1E 13). CMAL[6]{E N CA[8]
WP N TR (0-255) (256-511).

4) 5\ CMDI[7:0]=xxH, BLE F4F ik i 70 (1 R AEC
11 FE 13).

5)  EEPEE3 AP 4, HiH CMAL[6]HIME ZEIRFF—5L,
HBFRBARII A 54 DT IR ABI G RAM .

6) HA CMM[7:0]=1010xxxx, MEi1% RAM 5 A% NVM
Meglrn (B 13D fEX— R fE T, FRHA7 il ST
KL Sms. W] LIBT3 STAT[S] AR A KA A
NVM i #2527 58 il

BN VMO[3]=1, ffifit OSD K& Eox.

BB BN — N FERF:

1) B VMO[3]=0, 281 OSD B4 &R, R 30us 4 HE
i J5 B4R

2) 5 A CMAH[7:0]=xxH, CMAL[6]=xH &FEF AL
FHF0-511) (10 A 13D,

3)  SADMM[7]=1, WEHIBHHR,

4)  WFRHRRMTENEAE, WONRTERIE. B3
#H T, HEIE CMDI[7:0]ftk . B ABIEZ G,
TR bl BN, EREREARNITE 54 1
FAHNEIEG RAM H.

5)  HA CMM[7:0]=1010xxxx, M5 RAM 5 A F| NVM
Meglr (13D fEX— R fEd, SR A7l ST
KL Sms. W] LI IE 2 STAT[S]IARAS KA A
NVM i #2527 58 il

6) BHAVMO[3]=1, ffifit OSD FE &R

B ER HERF:
1) B VMO[3]=0, 281 OSD B4 &R, R 30us 4 HE
U5 BARAE

2) B A CMAH[7:0]=xxH, EHEBSFESE (0-255)
(& 10 71 13),

3) B CMM[7:0]=0101xxxx, HFFEHEM NVM A
FBE RAM (B 13), iZ R T2 30us, NI 2
R R

4) B CMAL[7:0]=xxH, EHES T 4 N5
F7H (0-63) (B 10 FE 13). CMAL[6]{EN CA[S]
EREGAMZERFI (0-255) (256-511).

5)  iEEL CMDO[7:0]=xxH, SEEAE K1) 4 MR EHIE T
F O 11 A 13D,

6) IREERBK 4 ZEFT.

7) B CMDI[7:0]=xxH, ¥BXEN 4 REBIEFNE
2B RAM (B 11 FE 13D,

8) MRAETHEELILIR 4 FPIR 7, Wil CMAL[6]11H %
TREF—8 BEITA R EENEIHG RAM .

9) BN CMM[7:0]=1010xxxx, F#Hi1% RAM $lE 5 A\ 5|
NVM 1 (| 13). ERXR—#ELEY, FRAFHS T
IS T 285 Sms. AT PASZI STAT[S]1#fIA NVM it

TR 56 Ao
10) B A VMO[3]=1, fiifg OSD K4 Ex.
MNF R RN AR TP R

1) B VMO[3]=0, 281k OSD F& EoR, JER 30us 4 At
G SR A

2)  H A CMAH[7:0]=xxH, CMAL[6]=xH & ZFE 1
TR (0-511) (& 10 A& 13D,

3)  BA CMM[7:0]=0101xxxx, #FFFEHM NVM A
L% RAM (] 13) iZ FE T2 30us, W 22
R R

4) B CMAL[7:0]=xxH, SEHEFI T4/ 4 N5
T (0-63) (FE 10 f1FE 13D,

5)  BEEL CMDO[7:0]=xxH, iEEEHRTE R 4 MR FEFT

B 11 A 13D,

6) EEDIANILIES, 4 REEWE N H AR

7 BHAVMO[3]=1, {#kE OSD E#&ER.

BT ERIE

LR PN IR RN OSD BIE I EE, 5 B A 2snT

N Sveiply

1) B VMO[3]=1, flifit OSD EI{& &R, FER 10us 7 fE
i J5 B4R A

2) 5 N\ OSDBL[4]=0, ffiftH3z) OSD HH P, X
UE T IEHiR OSD BRI . A &H 4 ML) Wl
WHINI[3:0], AREBHOXLER, Kk, (B 4 A7,
T Ja LA OSDBL[7:0], B 4 r, R ERIEH)E
USSR

BN DMM[2]=1, ARG ERAESRIRIE, X —1R1E

—MRTE 40us. TEVERRIRIE TR AT, AREFIRE NERATF

i B AR . BIEERUE, DMMRIHZIEMN EE.
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SN, BARTRFHERNSE

] N AF A BN, 8 A TARRE R R G . X — X

KD ENRBMERBETT GESHK S,

KRR T 16 A LA, 76 16 AL T/EHRT, H5

AN—/NEFFRE, N DMMI[S:3]E BN E Ak (E

19).

5N DMM[6]=1, &% 8 7 T1ERI.

RS2 A PNE D0k (R

1) SADMAH[1]=1, BTN REH.

2) S DMAH[0]=x, LLi&#: MSB, 5 A DMAL[7:0]=
xxH, DUEFZES NFAFEE b A 508 . bk
HisE TR ERonds LiiE (B 10).

3) SN BRI R B A CA9 BN
#| DMDI[7:0]F GEZHEE 10 F1E 19).

4) S X DMAH[1]=0, DIBAFZFFHIEFS. DMAH[0]
A DMAL[7:0]f#EEANEE

5 KEENERAMESNERAIETY (CA[7:0D A
#| DMDI[7:0]F GEZFEE 10, B 12 F1E 19).

RS A PNE S R

1D S X DMAH[1]=1, UBAFZFHFBEFT.

2) S DMAH[0]=x, L L&#: MSB, 5 A DMAL[7:0]=
xxH, DUEFZES NFAFEE b A 508 . bk
HiE TR ERonds LinE (B 10).

3) HEBNEIREME SN TR RIS S A S| DMDI[7:0]
o GESHE 10 FE 19,

16 fEXT, BEAEREMBNISR
16 A TAERR IR = T a2 MRlH %, XRFN, SA
—/NEFAERT, K DMMIS:3]H B & H B/ k=9, M
MHEAANFAF SPT S #AE B IR 2] — 2 (& 19).
XTI 5N B A o 1 R 8 AR 7] (4 8 4
T AR A M, FNELEFRE AN B, %
BEAAE T 8 A TAERE, 8 AL TARMEF, (H-Z bl
TERIRE NP R, LA NFREET T (55
FEHK 5)0 16 AL LAEBIN A SRR CA9 bit M E, KRR
T4k 28 LS N7 FF ik L Ag D7 19 0-255,
1) S\ DMM[6]=0, %#% 16 iz TIERIR.
2) A DMM[5:3]=xxx, REAMTEEH (LBC), N
$k (BLK) izt (INV) @A, 18 16 ff TAERER
I, XL B N A 5 BB on TR0k S 1 ITH TA
L.
3) 5 A DMAH[0]=x, @EHEG N HHRE LR MSB,
5\ DMAL[7:0]=xxH, &AL HblE . ZHbblofE T
FRER R LIAE GES%E 10).

4)  KBESNEREESRNTA T (CA[7:0D EA
£| DMDI[7:0]% . —IAFifIX LLFF5 ISR H DMM[5:3]
MRS (F 12 FE 19,

HEEFEEEAT, EAERFMRSBHIPR

B B B S S S N R R, AT

R T ENE RIS . £ SoRms EMNEES, NE

ENGFFHRN, AR, X > T SPI dr

AR (E2%EE 5. HENLEBRN A SR CA9 bit 1K

B, SARHERE: CA9 WM bit Ay 0. KB RS ES

N HIFF bl R B8 Vi ] 0-255.

8 fr TR

1) SADMAH[1]=0, EHFLEHENFERFHBETT; SA
DMAH[1]=1, #EHRHEEANTFHRBEETT.

2)  HEEBHEXT, 5 A DMAH[0]=X, &£Ffihibht
i MSB, 5 A\ DMAL[7:0]=XX, ks R%Ar
MR . 2SI E T AR R A LA E
GESHEE 10 ME 21).

3) SADMMI[0]=1, & HINHFEA,

4) S ANDMM[6]=1, 3% 8 H TIERN.

5)  HAREFRINUT SN CA B, KA RRTER R L,
A BT ERAE . B3N, B 301 E DMDI[7:0]
Motk SAIERIEZ )G, Stk as ik H 3,
B2 R A IR R

6) ‘X CA=FFh, 4R B3 uHR.

HE: EAZNENEET, ARl AFMTE CA[7:0]=FFh

77, EEhd B e R/, SR

16 A7 TAEAERY

1) AT, S5A DMAH[0]=X, @&&Ffihibht
1) MSB; 5 A\ DMAL[7:0]=XX, ik isHbE RRAr
MR o ZHHE E B A A R A AL E GF
ZHE 10 FE 21D,

2) S ADMM[0]=1, W& HINHFEEA,

3)  EADMM[6]=0, #1617 TIEAKR,

4) 5 X DMM[5:3]=XXX, W& T I F/ A
BEEH (LBC), Wk (BLK) Azt (INV) B
B, 716 fr TAEMBIART, X BN AT 5 NE &
ARG T 255 L.

5) AT FRIUT SN CA B, KA RIRTERRRE L.
IXELNE RIS H DMMS: 311 745 J@ th 1T — A7 6k, 15
S [ 19, WNRFEIRE. BT, B3
& & DMDI[7:0]f 3. B#IEZE, BaRfFifasbilk
HaEi, B2 RS EER R,

6) ‘X CA=FFh, 4R B3IHEHR,

HE: EAZNENEETN, ARl FAAMTE CA[7:0]=FFh

77, AR R/, SR

S AT, BRIERFHRNSE

34 www.icofchina.com



WU AR 7 A7 FR 2 =]

1)  BHADMM[6]=1, #%&# 8 fr LI,

2) 5N\ DMAH[1]=0, EEFFRFHLETS; sE5A
DMAH[1]=1, EEFFFBMET.

3)  E A DMAH[0], JE&#HE IR ik MSB (&
10).

4) 5N DMAL[7:0], &5 23 B bl i) MSB BLAk
SOz B (B 10D,

5) i DMDO[7:0], M B sfEfdas o v BTk Ar B 3
5 (B 10D,

16 AT, BRBUERFMES PR

1) S\ DMM[6]=0, ¥k 16 iz TIERIR.

2) E5 A DMAH[0]=x, E#FEENFHHEEILER MSB
5\ DMAL[7:0]=xxH, £ FH bk reh £k . %t
HEHE T E R RS LA E S HE 10).

3)  EZHUDMDO[15:0], MR AEfifi 28 o B e Ao B S B F
bl A BT . S — MR R R
W (CA[7:0D, BoAFHESFRREA (E 200,
R, BERIER, TR AR TS
NIRRT IRLHES . 155 2% B At 23 B i i 25 A7

% (DMDO) #4rFE 20, T AESHURIER X B AL
HRLHES B
TR WA B R R A AR SR AE TG SRR SPI /R A7 il AF
IR A, T 20 P S A1 R, AEIX BRI R P,
NH] BRI AR . 1SR OSD By .
M3 OSD E#r
WS AR B AR A B LR VR T SRR SPL R A- it A [F B %
A, RN AT Re s BRI ARG . 7ES7 T R AT A 1R 5N R
FEAEASTTLARS 1k OSD BRI A5G . 6 ] VSYNC1E R ML
ALFRAS T, R B ) R AP A AT S A LSS — T
fe. B¥, EEBNERAMRE T, nTEDEE R OSD ElE,
BANZJGIERBAHEE GE25 VMO[3:2D-
BB AR EZ A OSD
AT7456E #&m—> TTL B & (CLKOUT), HJ3KZ) 75—
AN AT7456E [¥] CLKIN & il {8 FI 150 Sh B) 3 2% 7T 3R 5
AN Z S ATT456E Joft, X Fha il — R A ddi
1] AT7456E JTLHR LT EIME S, PHMRRFMA (B 25).

AUTO-INCREMEN
AUTO-INCREMEN
OPERATING T MODE No. OF READ No. OF WRITE No. OF WRITE
T MODE ENABLED
MODE DISABLED OPERATIONS OPERATIONS OPERATIONS
DMM|0] = 1
DMM|0] =0
16-Bit Mode One-time setup 2 1 One-time setup 6
DMM[6] =0 Per character 3 3 Per character 1
8-Bit Mode One-time setup 1 1 One-time setup 6
DMM[6] =1 Per character 6 6 Per character 1
5. BRI UT I EURT SPI #1E
B HRAE 2 ISR BT B [T R 2R
il a4 BIAE R 1 S0 B A AR MAX7456(min) AT7456E(min) AT7456E(typical)®)
‘ nRESET = 1
A o STAT[6]=0 39ms 39ms 50ms
1
2
nRESET =0
RS AL nRESET = 1 STAT[5]1=0 39ms 39ms 50ms
@)
TAE AL VMO[1]=1 DMM[2]=0 9us 28us 40us
TR RAF DMM[2] =1 DMM[2] =0 9us 28us 40us
KAFFF R VMO[3]=0 STAT[5]=0 Ous 0~ 18us 30us
HHERF R VMO[3]=1 STAT[5]=0 Ous 0~ 4us 10us
By CMM = 0xa0 STAT[5]=0 10ms 3.4/4.2ms 5ms
TFE CMM = 0x50 STAT[5]=0 0.5us 22us 30us

[ 1) 76 _F e dY)E] nRESET {345 & o
FL 5 F4 o2 J5 o) nRESET frI3% i,
(i3 3) FI eI, SRR s 2 i 0 9%, LAt S 800E 2

[A: 2]
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B AR T PR ]

+5V
y Sl
il [T ]ne. ne.f2)
[ e lal Cor 750 CvBSOUTI
— 3 | ovop vour | 26] IW/\/\ ?
p
oz 14| 06D sac |25} I( ==
= 5 | CLKIN popf2s—e——o  Cac
0.pF
[Efams pa0 [zs—% 0.1uF CVBS N1
{7 cukour wn J2—— || 2 =
s> [s]cs AVDD ETOM“ o
SDIN_ > {o] soin paho |20—= 5V
seLk > Ho] scLk  Reser fro——— —
soouT <} {it] soour  BSAC 18— =10 ke S e
—— 2 Los VSYNC [17—— -
[)stwc_n  noc.|is] L .
(4] nc. NCJ15] Lo
> Lost
+ A,
+5V [ ]ne ne. |8]
[2fe ol =4 Cur 750 CvBSOUT2
3 | ovoo vour |26} |
0.1uF — |/
“¢——{4|oano s |25} | € ol
= E CLKIN PVDD WD Csag
A
<Y/ oRv [e e ] K B 0.1uF CVBS IN2
(7] cukour N [2——= { I s ?
{ofsom aawo j0——=~ i
= — 1
fio] scLk  ReSer figb——— =
{11} soour RSVE 18— e < ke < fke
—— 2] Los VSTC 17— -
[ia]sync_mv  ne |6 > o
[14] ne. n.e.f15) L
UUUU > L8
T0 OTHER
MAX7456 PARTS
AS NEEDED
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UMb RL A IR A
HERGER

4 | 3 - 2 | 1
COMMON DIMENSIONS
D (UNITS OF MEASURE=MILLIMETER)
D SYMBOL [ MIN NOM MAX
A - - 1.20
1RAARAAAARAAAS N == ===c
EXPOSED THERMAL PAD ZONE 4 A2 0.90 1.00 1.10
. i A3 0.34 0.44 0.54
= T b 0.20 - 0.29
? ______________ : I b1 0.19 0.22 0.25
b2 0.19 - 0.25
sk @1.00£0.10 %05;0,05 DEP [ 0.13 = 0.18
ww INDEX & TOP E-MARK 8 ¢l 0.12 0.13 0.14
; : c2 0.12 - 0.14
C D 9.60 9.70 9.80
q_,. ______________ .‘:i;_- oy d D1 6.20REF
| D1 | E 620 | 640 | 6.60
T T 7 E1 430 | 440 | 450
TETXRELELTTLY ——
> e 055 [ 065 | 075
L 045 | 060 | 075
e ¢ c X] T.00REF
L2 0.258SC
R 0.09 - -
| pH2 —| R1 0.09 = =
S 0.20 - -
B 7 5 = - =
N
S 01 10° 12° 14°
| 07 10" 12° 14°
03 10° 12° 14°
SECTION C-C 04 10° 12° 14°
PR PLATING
Tl
o ©
i L NOTES:
] R1 ( 1.ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 AET
A ~ SECTION C-C DO NOT INCLUDE MOLD FLASH OR PROTRUS|ONS.
< —ll R RMALTLATRES 2.'D1' AND 'E2' ARE VARIABLES DEPENDING ON DIE PAD SIZES.
l = \—/VI NANTONG FUJITSU MICROELECTRONICS CO.LTD
] [} | = st GuXiamao  07.06.18 |"
—L-< |z = B e T HTSSOP28NT
—(L1)— o RRER 07.06.18 | " [~ NTG.114.1SSOP-26F |5

W Toziaz ] | )
4 3 2 [ 1
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