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AVDD to AGND ......coooooiioriiio.,
DVDD to DGND..........ccoovimvni...
PVDD t0 PGND......ccoooooivviore.
AGND to DGND......ooooovvioren.
AGND to PGND.........coooovoeeeo..
DGND to PGND..........cooooivviee....
VIN, VOUT, SAG to AGND...........
HSYNC ,VSYNC ,LOSto AGND .......ccoeeeveee.... -0.3V to +6V
RESET 10 AGND .......oooooooe..

HARESH

............................. -0.3V to +6V
............................ -0.3V to +6V
............................ -0.3V to +6V
......................... -0.3V to +0.3V
......................... -0.3V to +0.3V
......................... -0.3V to +0.3V
........... -0.3V to (VAVDD + 0.3V)

............. -0.3V to (VAVDD + 0.3V)

CLKIN, CLKOUT, XFB to DGND

Operating Temperature Range

Junction Temperature

Lead Temperature (soldering, 10s)

SDIN, SCLK, (S , SDOUT to DGND.....
Maximum Continuous Current into VOUT
Continuous Power Dissipation (TA = +70°C)

28-Pin TSSOP (derate 27mW/°C above +70°C)

Storage Temperature Range .................

.-0.3V to (VDVDD + 0.3V)

-0.3V to (VDVDD + 0.3V)
...£100mA

2162mW*

............. -40°C to +85°C

...................................................... +150°C

............ -60°C to +150°C

................................. +300°C

(VAVDD =+44.75V to +5.25V, Vpypp = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Ta = Tmin to Tmax. Typical values are at Vavpp= Vpvop = Vevop

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

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLIES
Analog Supply Voltage VAVDD 4.75 5 5.25
Digital Supply Voltage VDVDD 4.75 5 5.25
Driver Supply Voltage VPVDD 4.75 5 5.25
VIN= 1VP-P(100% white flat field signal),
Analog Supply Current IAVDD 14 25 mA
VOUT load, RL= 150Q
VIN= 1VP-P(100% white flat field signal),
Digital Supply Current IDVDD 24 30 mA
VOUT load, RL= 150Q
VIN= 1VP-P(100% white flat field signal),
Driver Supply Current IPVDD 58 80 mA
VOUT load, RL= 150Q
NONVOLATILE MEMORY
Data Retention TA=+25°C 100 Years
Endurance TA=+25°C 100,000 Stores
DIGITAL INPUTS (.S ,SDIN, RZSE7 ,SCLK)
Input High Voltage VIH 2.0 2.1
Input Low Voltage VIL 1.4 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, /ZSYNC,VSYNC ,LOS)
Output High Voltage VOH ISOURCE=4mA (SDOUT, CLKOUT) 2.4 4.88
Output Low Voltage VOL ISINK=4mA 0.16 0.45
Tri-State Leakage Current SDOUT, E =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
Input Low Voltage 0.3 x VDVDD
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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 SpF and 10kQto DGND 3.2 ns
Fall Time SpF and 10kQto DGND 3.6 ns
VIDEO CHARACTERISTICS
VAVDD= VDVDD= VPVDD= 5V; VIN= 1VP-P,
DC Power-Supply Rejection 40 dB
measured at VOUT
VAVDD= VDVDD= VPVDD= 5V; VIN= 1VP-P,
AC Power-Supply Rejection measured at VOUT; f = SMHz; 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 ZOUT Figures 1a, 1b 0.22 Q
Gain Figures 1a, 1b 1.89 2.0 2.11 VIV
Black Level At VOUT, Figures la, 1b 1.26 AGND+1.5 \Y
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 VOUT=2VP-P, Figures la, 1b 6 MHz
VIN to VOUT Delay 20 ns
Differential Gain DG 0.5 %
Differential Phase DP 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 Switch Time

OSD insertion mux register OSDM[2,1,0] =
011b

110

ns
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(VAVDD =+44.75V to +5.25V, Vpypp = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Ta = Tmin to Tmax. Typical values are at Vavpbp= Vpvbp = Vevbp

=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
(S Fall to SCLK Rise Setup tCSSo 30 ns
C§ Fall After SCLK Rise Hold tCSHO 0 ns
CS Rise to SCLK Setup tCssl1 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 tDO4 20pF to ground 20 ns
HSYNC ,VSYNC ,AND LOS TIMING
LOS, VS¥YNC , HSYNC
tDOV 20pF to ground 30 ns
Valid before CLKOUT Rising Edge
VOUT Sync to V. S¥YNVC Falling NTSC external sync mode, Figure 4 375
tVOUT-VSF ns
Edge Delay PAL external sync mode, Figure 6 400
VOUT Sync to J/S¥YNC 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 Sync to ZS¥NC Falling NTSC and PAL external sync mode,
tVOUT-HSF 310 ns
Edge Delay Figure 8
VOUT Sync to AZSVYNC 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 High to (§ Low tPUD Power-up delay 50 ms
NVM Write Busy INVW 27MHz CLK 5 ms
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Note 1: See the standard test circuits of Figure 1. RL = 750 , 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 Typical Operating Circuit of Figure

2, if applicable.)
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(VavpD = +5V, VDvDD = +5V, VPVDD = +5V, TA = +25° C, unless otherwise noted. See the Typical Operating Circuit of Figure

2, if applicable.)

LINE-TIME DISTORTION H TIMING (EXTERNAL-SYNC MODE)
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: A F T
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VIDEO MODE VIN VSYNC HSYNC LOS vout
Auto Sync Select Mode Video Active Active Low Vin + OSD
VYMO[5, 4] = 0x No input Active Active High OSD only
External Sync Select Video Active Active Low Vin + OSD
VMO[5, 4] = 10 No input Inactive (high) Inactive (high) High oC
Internal Sync Select Video Active Active High OSD only
VMO[5, 4] = 11 No input Active Active High QOSD only
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DISPLAY MEMORY ADDRESS
(DIMIAH, DMAL)

v

DISPLAY MEMORY ADDRESS

0 P
] -
DISPLAY AREA
. {16 ROWS x 30 CHARACTERS)

B
.
B

B

CHARACTER MEMORY
ADDRESS LOW (CMAL)

(DMH, DMAL)
‘ CHARACTER CHARACTER
ADDRESS (CA) ATTRIELITE
TTET
2 0 ADORESS (BB |B|L [N | ) 3] 3| 2]
clklv
B . :
: e
2 | apoeesseem |8 L N[ (||| x
. clklv
: DISFLAY MEMORY
. (TWO, 256  16-BIT SRAMS)
47 :
\\‘— [TET
a0 | aooeessieem | B[C|N[x|x| ] x|x
_ clklv
CHARAECTER MEMORY

CHARACTER
CITA LISAGE
(12 %18 PIKELS)

ST 3t

® * +

7 PICEL VALUES
{1 BYTE)

53 4

52

51‘

(SEE FIGURE 11 FOR PIXEL MAP)

2-EIT HXEL DEFINITICINS:

(0= BLACK, OPACLE

10= WHITE, OPAQUE

X1 =TRANSPARENT (EXTERMAL 5YNC MODE)
(OF GRAY {INTERNAL 5YNG MICE)

ADDRESS HIGH (CMEH)

CHARACTER DATA
ARRANGEMENT IN
DISPLAY MEMORY
(SFANT) 480 ROWS
% 2 BYTES SRAM

CHARACTER ATTRIBUTE BIT DEFINITIONS:
LEC = LOCAL BACKGROUND CONTROL
ELK = BLIMK CONTROL

INV = INVERT GONTROL

¥=D0NT CARE

. @ | s N 8
0|12 . |515253 54‘---‘51‘sz|aa 0
. CHARACTER . .
: : UNUSED :
. DATA . . NEMCRY :

0|1 2 |51‘5253 s-1‘~-‘a1‘sz|sa 255

PIXEL DATA ARRANGEMENT IN CHARACTER MERORY (M)

266 ROWS x 64 BYTES EEFROM

13

0. FRZ8E R
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ERfAfEs (SRAM)
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. OSD B4 H OSD i AE % (OSDM) ZiffdE
1) OSD | F-F1 N B A7 LA K2 OSD 48 N 5 28 FF G [ Aif
il ZFAEAIEH] OSD BUR B A (R B /s i s P
) PRI 3518 o DRk /INER TR B0 B PB4 3R, ERA Wl REI iR RS
B . e B E BT bR R, s, AT
HHFAEE.

PR A5 R B %
AT7456 A& 38 7300 2 A5 FIPLATH IR BN 45 . IR B35 5 K
HEIE R 2.4Vpp, 15575 Ak 6MHz CEB/NT ST
0.2dB). IxBh2E%HH T IRB A 1S0QHR LA f1 2 .

B EFERIE IE
T I R I AS T R B AR HH AR G H 2 1 LR SR AN
PR, FRRLRRT R R B2 (K HURIE IS 1B
FAAX 15007 1w VG e Fh BH 14 50 4l B 28 A0 % Hh A & FEL AR 2H A
V1 TR A I8 BRI A TARATAMEE o 12 LB (B S L A R &
AR F A (B (PAL /M 25Hz, NTSC /M F 30H2), LA
BRI IR . MES Bk AN SHz, #EHRALTEEE
K, JAN KT 330uF. AT7456 MR T % AME, FHHABAD
BUNFIHZS (Cour Ml Csac) B, HRPRE T HE 281
FRAFVARR, [ 3R1F T A2 2T R B (3R 20 WA
i, ¥ SAG %% VOUT.

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

BTN
SPI Fezef ¥ B T /RN OSD $idls . B ThAE L 5%
AEHCIRAS (STAT). BonfFfEgs it (DMDO)
FrfEfE gt (CMDO) #17%%.

EERE
AT7456 3 H¥iE1k 10MHz F#: B8 (SCLKD. K&l 15 Fios
BARE N, B 16 M AT7456 SHCEIE . Bk CS fHfg
. 7E SCLK b IR %R SDIN, 24 €5 A8 Ay P
AR BN RS . W CS fEH R R Ay v
-, AR YRR ST B, B A 1 5 N B 5 788 ). CS
BAMCHT S, SR — M A\ 2] SDIN =45, L
i € T AT BHE A R 2R 2
SPL 4 A 16 fi K, = 8 hr (MSB) {CRFAFas b, 1K 8
A (LSB) REHIE (B 15 MK 16). XFESE A B b
1& L
D) SR A7 At 28 U7 e BT 48 10 ) 30 1 5 AR — A 8 fir
BE (B 2. SPATRIRI M H B S NERIER, 8
Pt bk A, B R 8 LA .
2) fE 16 N TAEBIA, MRS ik a% BB 7 75 5 2 24
frigfE (8 frstuhkLh R 16 fr %), 2% K 20.
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PIXELS COLUMN NUMBER CHARACTER

MEMORY
ADDRESSLOW

o 1 2 3 4 5 6 7 8 9 10 11 cMALB0
O 7654321076 54|32 10|76 | 54]|32|1,0 0,1,2

1 | 765432 10]|76 5432 10]|76 | 543210 34,5

2 76|54 |32 10| 76 LO |76 | 54 | 32 |10 67,8

3 1761|5432 54 | 32 | 10 | 90,

4 | 76 | 54 54 (32|10 .

1,0 | 15,06,07

18,1920

10103

240526

17,0809

303131

PIXELS ROW NUMBER

33,3435

36,3738

39,4041

1243 44

45,46 47

48,4950

51,5253

2 bit pixel . Xl=transparent (ext sync mode )
definition VA D0=black | X,y | 10=white |X)y or gray (int sync mode )

B 11 FREEARE G (REWHD
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CA[7:4], CMAH[T 4]

b SO N o N o R Y = ' T o Y L T & 1 B L S

CA[3:0], CMAH[3:0]
01234568783 4Aa8BCDEF

123456 MBS0ABEDE
EGRINJKERANORARS N
UiXYZabecdefahibk
ImneRAESTHUN XY 2
L EEELEET IR L 1 ]
EEEEEEEEEEEEEEEN
RO ENAE AN E A XS
EERRERERRERERRERERER
AEFERREREREEERER
11111i1111111111
PEDRNEEIEDERBEED
e ERERBEEEEEREED
EEREESRERERSE T XS
EERNNERIBAEASEEE
AN EEER IRREE N mN
D PHESEMIEE X

16

B 12, Sl bt e B (A AE)
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BUM R T A PR A

DATA OUT BUS (8bit)

i 4 R
RHEHR % (8bit)
Y selector (read only )
A | J
-
X decoder
EEPROM CELL ADD[I3:6] -
‘ OTP 1% ‘
A
‘ ‘ Sel Jotp
WRITE ERASE # % - Charge Pump ‘F
0§c=
1414 14 4~
ADDRESS Latch (Y axis, 64bit) P YAHCIR
Al 4 YALCIR
Data Store Buffer (64 byte)

A A
Y decoder
ADDI5:0] <

‘ DATA IN BUS (8bit) ‘
B 13 EEPROM %4

www.icofchina.com
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toaw
cs .o
10550
‘q fCsHo o oL toH tep fostr | loss1
SCLK
—’| it —— |"'—th
som (Q000000C XX00000C— )Q00C+ =+ XXQ0000C_ XQ00000000CR00CX
; too1 -—
L, |-n— |4ﬂ]2 ‘-I—t[)ce

& 14, §OrtFEiEE

& | [

© |

4 5 6 7 8 101 12 13 14 15 16
1 2 3 45 6 7 8 10 1112 13 14 15 16 SCLK—FM—*—LH—U&_U—
I nnOnROnEnhhhih Ty
MSE LSB SDIN —{ 1 | a6 |45 | ad | A3 | a2| At | A0
SDW#U 46|45 |4 | 23| a2 | a1 | A0 —— D7 06| 05| 4| D3 | D2 D1 Dn’» MSB LsB
R SDOUT X o7 |06|D5|D4|D3|02|D1| DO
|15 GHEfE 16, iEAEE
&5 | [
@ | [
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16
1 23 45 67 8 9 10 11 12 13 14 15 16 SCLK ?Bﬂﬂﬂﬂrrg H H“ﬁﬁﬂ
M
scmﬂu—“—_rm A[AATALATAL
MSE LSB SOIN— 1 |0 |11 %% ] x|x
SDIN—00000111—EL5EH[10000— MSE LsB
clklv C [B]1
SDOUT X BLNnnnnn}f
L |k

17, w8 THE#EE T, GAFHBEFT

[F18. FE8{ TIFHF, ERFHmETFT

@ |

123 4 5 6 7 8 9 10 11 12 13 14 15 16
s _FALALALATATA1A]_ 41404
MSE LSE
cjecjcjc|c|cy|cyc
SBOIN —ofojofofo|1 (1| 1— A[A|A[A|A[A|A|AF—
7Tl615(41312f1(0

[®19. 8 fiefr TE#F,

18

GAFhF 1

SDIN — D7 |D6 |D5|D4| D3 | D2 | D1

[F21. H shid gl R G
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s |

[ [

12 3 4 5 6 7 8

SCLK

SDIN —

9 10 11 12 13

14 15 16 12 3 4 5 6 7 8

—_

=
o

LB MSB LSB

S00UT —

1 = O

[
A
i

C
A
3

[
A
4

¥
A
3

¢
A
2

C
A
0

o

= — m

20, TG TAEMF, BERF AL 7 w17

475 - -

SUPPLY
VOLTAGE

o

KTAL
DSCILLATOR

SPI

1
1
|
I
I
I
I
1
I
L
I
I
I
1
1
1
|
1
1
1
1
I
I
I
1
I
1
I
I
1
I

100ps

50ms

A

REGISTER
RESET

Y
Y

DISPLAY Soms

20ps

-
et

MEMORY
CLEAR

-

POWER
STABLE

POWER
on

CLOCK
STABLE

POWER-ON
RESET START

POR DEFAULT
STATE

E22. | 2 Ay N

FHBEAE

AT7456 () LB (POR) REE—DREELES,

6 Y R R JF AT IA T AR . P AT CAZE L i RESET
ESEER . NIEESHHTE SR R A E BRI,
R R, B AR T S0ms,  Jyil g BUR
BRI 25 5L, TE X RS AR HEAT 105 A . — AR TR
JERAE, IFH 27MHz I50E SR, SRa A Ei.

FH P2 3K B ) o 838G SPT B 1, LA 1kt AN J1 22 45

W, B P EEAM STAT[S]UMEHNE AL 72 G e (K
22),
L ¢S

19

AT7456 B A —NAEE AR (VMO[1]), 24iZ%A7 A s P it
BRI PG, BT OSD BH- V774 (OSDBL), fif
A 21788 S AR INE - 100us (S ARG ) 5 , 7] A1) STAT[6]
NN R AvR o

=) =
=5

LS =E A
AT7456 32— AMNEEE AN ( RESED, ETIE% 1
SR B BEAT AN AL, HCTHAEA POR AL, 24 RESET
BeIRE BACHE, (R lus DA LIORHE], WREE, FIAE
TEEE M B BRI, SR 25 A7 58 10 T A o7 8 e 057 2 KA
00H, HTE 50ms 2 Ja 74 v LK AT7456 [F 547 #3547 13/
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B AR T R A E
B¥AE. X RESETRI G, I B STAT[S]#i N & ALF 512
B5EWR . RESETN e mF A R ALAL

AT7456 F 725 UiHA

It 3 T A ) SPI A AR RV 1] AT7456 #:4F, € A7t &5 P85 £ SPI # A 20 BRAE I o A0 BORL R I 35 4748
1 RN AT A M FRTAFAE A5 VT 745, Gl SPI S AN BE EL#E # 30~ REGISTER_NAME[BIT_NUMBERS]. #ll1, WA
Vi BRI TR Ak 2 . W25 NGB, T xS s 30 FFAFER AR — LRIk Y VMO[1].

K3 AT AR

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 8AH 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 RB1 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 RB8 Row 8 Brightness
19H 99H RBY9 Row 9 Brightness
1AH 9AH RB10 Row 10 Brightness
1BH 9BH RBI11 Row 11 Brightness
1CH 9CH RBI12 Row 12 Brightness
1DH 9DH RB13 Row 13 Brightness
1EH 9EH RB14 Row 14 Brightness
1FH 9FH RB15 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=T K
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[ 1] HAG1E STAT[5]=0, DMM[2]=0 i, J5al e} HiF T 580E, A2 R,
(321 HATE DMM[2]=0 i, J5 vl ST S 840E, A2 R .
[ 3] FE SRR ER(VMO[3]=0), 7E STAT[5]=0 J&, 77 al%t B TE5180E, HAZRE,

Hiihtk=00H, iZihhl=80H.

B/ 5 G PR
BN FAF BRI, DA K LR 4 A

1) STAT[5]=0, FFFHFAFANVM)ANIL.

2) DMM[2]=0, ERAFE2E(SRAM)P A AL T4 iR L fE b .

P AT 74 (VMO)

BIT

DEFAULT

FUNCTION

7

0

Don’t Care

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
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UM R T A PR
M RF AR (VMDD

Siihk=01H, iEHiht=81H.

BBV ToRRE

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. Nete: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

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

P EFFEE (HOS)

Siht=02H, #tihk=82H.
/5y JobRE (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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Hihht=03H, ithhk=83H.
BB JoRE (B 23) .

B Rl L 7 AT BR 22 ]

ZEHEMEFHFH (VOS)

BIT DEFAULT
7,6,5 000
4-0 1 0000

FUNCTION
Don’t Care

Vertical Position Offset

(OSD video can be vertically shifted into the vertical blanking lines)

0 0000 = Farthest up (+16 pixels)

*

1 0000 = No vertical offset

*

1 1111 = Farthest down (-15 pixels)

:

23

-+

! ROW NO.

I VERTICAL POSITION OFFSET

HSYNC

0

DISPLAY AREA:

NTSC: 13 ROWS x 30 COLUMNS

A

PAL: 16 ROWS x 30 COLUMNS

WTSC: 234 LINES

HORIZONTAL POSITION OFFSET

PAL: 288 LINES

360 PIXELS

23, FFERKX

www.icofchina.com
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ERFHBEATASE (DMM)

Hiihk=04H, iZHihl=84H.

BBV ToRRE

BHNZAAFRET, DAUH R LN &M DMM[2]=0, RoRfEfl A A TIE i AR

DEFAUL
BIT FUNCTION
T

7 0 Don’t Care
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.

5 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 VM1[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)

24
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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 40pus). 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
c) 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.
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INVERT
BIT
DMM[3]

EXTERNAL SYNC MODE AND LOCAL
BACKGROUND CONTROL BIT (LBC) =0

INTERNAL SYNC MODE OR LOCAL
BACKGROUND CONTROL BIT (LBC) =1

24, FRFIBIEAL LM S (AN A LTS S
K 4. FREREH
LOCAL BACKGROUND
BACKGROUND MODE, CHARACTER
SYNC MODE CONTROL BIT, LBC
VM1[7] BACKGROUND PIXEL
DMM]S], DMDI[7]
0 0 Input Video
External 0 1 Gray
1 Gray
Internal X Gray
X=T K

ERFaRhib S F 7S (DMAH)
btk =05H, {EHiht=85H.

B/ E Vi BRI .

B NZAAFRET, AU R L N4 DMM[2]=0, RoRfEfl A AL TIE AR

BIT DEFAULT FUNCTION
72 0000 00 Don’t Care
Byte Selection Bit
This bit is valid only when in the 8-bit operation mode (DMM[6] = 1).
: ‘ 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].
26 www.icofchina.com
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BRI RAL T 4% (DMALD
bt =06H, iihik=86H.

B/ 5V G PR
BNZHAT AN, AR LR &1F: DMM[2]=0, SoRfEfE s b T il .

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].

BRTFRBLERATFS (DMDD
bt =07H, iEihik=87H.

B/ 5V G PR
BNZHAT AN, AR LR &1F: DMM[2]=0, SoRfEfE s b T il .

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)
Bit4-0=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
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FRFESEAFFS (CMMD
bt =08H, isihik=88H.

B/ G G PR
B NAZFAT BRI, DA K LR 4 A
1) STAT[5]=0, FFFHFAFaNVM)ANIL.
2) VMO[3]=0, OSD #ZXit,

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 approximately Sms 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[5] 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).

X=X

FRF RIS F A4 (CMAHD
bt =09H, iSihik=89H.

B/ 5 G PR
B ONAZFAT BRI, DA K LR 4 A
1) STAT[5]=0, FFF&HFAFANVM)ANIL.
2) VMO[3]=0, OSD #2%1k.

BIT DEFAULT FUNCTION
Character Memory Address Bits
7-0 0000 0000 These 8 bits point to a character in the character memory (256 characters total in NVM) (Figures 10
and 12).
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FRIEMEIRHIIHEA 78 (CMALD
HHitk=0AH, BHii-=8AH.
BB TaR
BNZLFAEA0, W20 2 LT & A
1) STAT[5]=0, FFF&HFAAFFNVM)NI,
2) VMO[3]=0, OSD #ZXit,

BIT DEFAULT FUNCTION

7,6 00 Don’t Care

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).

FREEBBIEMATAES (CMDD
H itk =0BH, iEihit=8BH.
BB TaR
BN ER I, D2 e LR 24
1) STAT[5]=0, FFF&HFAFNVM)NI,
2) VMO[3]=0, OSD #zx1l.

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=AiE M

_ OSD#EANHEHFH (OSDM)
SHbhk=0CH, #bht=8CH.
BEYimE . TERE.

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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ENITREFHF4 (RBO-RB15)
Mtk =10H+47%5, HHitk=10H & 1FH, iZihiht=90H % 9FH,
B/ 5V G PR
HEATIAT SN 0, BUF—4THIAT S7E NTSC =28 13, 1E PAL Hl=F2h 15 (S %HE 23).

BIT DEFAULT FUNCTION

74 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%

OSD B HFF 73 (OSDBL)
E bt =6CH, BHiik=ECH.
B/ 5 EEAREA 4T BEMALB: 0], Arex KTk, Fil, BOGE 4 fR, EREREUZA AR, BUCE
44, RIESRIBEHE KT
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

0-3 XXXX These bits are factory preset. To ensure proper operation of the AT7456, do not change the values of these bits.

Xxxx =T Fli——r R 16MERER— A R —RUEBOK ATEAEEATT456 0, ERIEA B RAE, SRR AL BBiE.
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REFHFE (STAT)
Bk =AxH.

AV H k.

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

VS VNV (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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TSR HF S (DMDO)
B =BxH.
BIE Y  HiE.
BOKGAE R, L L R4 LE: DMM[2]=0, SR 17A% S A Tt B R

BIT DEFAULT FUNCTION

Character Address or Character Attribute byte to be read from 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 (see Figure 24 and Table 4)
Bit 6 = Blink bit, BLK
Bit 5 = Invert bit, INV (see Figure 24)
Bit4-0=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)
Bit3-0=0
The LBC, BLK, and INV bits are described in the Display Memory Mode register.

NA=RiEH .
X=TK.,

FREMBYER E FFS (CMDO)
BEHhE =CxH.
B/E ViR Rk,
BNZLFARAE, W20 2 LT & A
1) STAT[5]=0, FFFEHEAFNVM)INI,
2) VMO[3]=0, OSD #Zkit,

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=AiEH .
X=TK.
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R £ B
FRTEMEIRBRAE
— KA BB NVM ZRE A7 38 5 N B B A3 745 (54 4
FHHIRELR . XOTLAE (64 775 #1% RAM 231
(EZHE 13D, @i SPI i, S5 % RAM f—
AN FHAT L — 2% SPL A A M NVM 5 AN BE B I 1% RAM
] NVM FREER BEAFR RS R

BA—NEFH

1) B VMO[3]=0, 2% OSD B4 &=, ZER 30us 4 fE
5 B4R AT

2) B A CMAH[7:0]=xxH, EHFES AT (0-255)

CE 10 A1E 13D,

3) BN CMAL[7:0]=xxH, & FEENHFRHH 4 %
27T (0-63) (E 10 f1E 13).

4) 5\ CMDI[7:0]=xxH, B & 7 FFFrik 38 o 1 R R A
11 F1E 13).

5) EEDEIALE 4, HIFHEREATG 54 DT
BN FEE RAM 1.,

6) HA CMM[7:0]=1010xxxx, MEifE RAM 5 A% NVM
Beg (B 13), EX—ES RS, PR R T
[H R Sms. AT AL 50 STAT[SJRIRZS Rk
NVM 522 & 56 M

7 BEANVMO[3]=1, {#ifg OSD EE TR,

BH BB R ERF:
1) B VMO[3]=0, 2%1 OSD B4 &=, ZER 30us 4 fE
5 AT

2) BN CMAH[7:0]=xxH, #EHFZBEEH T (0-255)
CE 10 AT 13D,

3) B A CMM[7:0]=0101xxxx, ¥ FHFEIM NVM A
55 RAM 1 (] 13), &I F 2 30us, W I 2
REmlE R

4) BN CMAL[7:0]=xxH, & HIEBH KT/ 4 %
27T (0-63) (E 10 A1 13).

5)  BEEL CMDO[7:0]=xxH, BEEEE KT 4 MG R EARF
A (E 1L AE 13).

6) MIEERBL 4 RRTF,

7) S A CMDI[7:0]=xxH, ¥ BXEN 4 FRHIFHFNE
F 25318 RAM H (B 11 fIE 13D,

8) MIBHEELLEAFIS] T, HIPTAMNRERNT
Bit% RAM .

9) B A CMM[7:0]=1010xxxx, K% RAM ¥ S5 A\ F|
NVM i (] 13). FEX—#RELRES, FRAFHESRT
I TE] B8 5 3ms. AT RAIEI STAT[S]#iiA NVM 5 id

10) A VMO[3]=1, f#fE OSD K& &R,

MNFRF R R R WP B

1) B VMO[3]=0, 2kil- OSD W& &7, FER 30us 4 it
IS B4R AT

2) B A CMAH[7:0]=xxH, #&&FEZEFIA TR (0-255)

(& 10 1 13).

3) B CMM[7:0]=0101xxxx, & F5 %40 M NVM A
5% RAM 1 (] 13) 1ZId 27 2 30us, )V I 22
REmlE R

4 BN CMAL[7:0]=xxH, EFHEZI TR FR 4 N5
R (0-63) (B 10 fE 13).

5)  BEL CMDO[7:0]1=xxH, BLEUEIEFTIEN 4 D RERFET

CE 11 A 13D,
6) EENFAFDES, 4 REEERNH AT
7y BAVMO[3]=1, {#iE 0SD K& &R,
BN BRI

PARPAND RS FEN OSD BIE AR, 15 W Arfii 25 i

NS §

D 5N VMO[3]=1, fifig OSD E{EEx, JERT 10us 7 f
5 B4R AT

2) 5 N OSDBL[4]=0, {ffit Bz} OSD % HL P4z, X fx
WET IEHA OSD B . A A &H 4 N1 W
BIIAI[3:0], AREBHUXEEST, Kk, B 4 frr,
T JaiLH OSDBL[7:0], B4 4 iz, R5ERIEH)
1.

HANDMM[2]=1, LURZNER BRI, X —H(E

— MR E 40us. TETERIRIE SRR T, DR RS N R

it SR ZF 73 . BRESERUG, DMMPRIBESI R EE .

8PN T, EARTH RN E

BRI 2 5 N TR, 8 A7 TAR R RIG. X —H

KRN NBMN R RETT (E3HKS).

K—AANET 16 i TIER, £ 16 M TAEMKT, HE

A—ANFFER, M DMM[S31E SR HIH 7 @t (&

19).

5N DMM[6]=1, & 8 i TIER.

o] 7S A 2 B N F R 1Y

1D S A DMAH[1]=0, PLHNFERHIETHT.

2) S5 A DMAH[0]=x, LLi&# MSB, A DMAL[7:0]=
xxH, PLEHEE N R0 bl AR B . izt
WiE T FER RS ENAE GESHE 10D,

3 HEB ANEIRFHES TR (CA[7:0D BA
F| DMDI[7:0]%F GEZHEE 10, K 12 f1E 19).

] B A BN FRR

D S ADMAH[1]=1, UENFRHEET.

33 www.icofchina.com



B Rl L 7 AT BR 22 ]

2) 5 A DMAH[0]=x, LA&# MSB, 5 A DMAL[7:0]=
xxH, DA S N R0 bl AR B . izt
e T AR R LiE (B 10).

3)  KEE NEIRAER TR B TS A E| DMDI[7:0]
o GESHEE 10 1 19,

16 iR T, EARREREBHLE

16 7 TAER IR R T BRI KRR, KRN, 5N

— A FFRER, o DMMIS:31E s & H B 7/ B, A

MR SPL S AE Bt PR B3] — IR (B 19).

FEX—HRT, A S NRRAEGE S 17 FFEG A8 F 1 8 1k

T, SHAREH, FNELEMFREEHEENEE. %

B EF 8 A AR, 8 7 TAEMTN, (A frihik

TR GNP DR, RIS ANFHRETET (55

R 5.

1) S DMM[6]=0, #%F% 16 iz TIERIR.

2) B A DMM[5:3]=xxx, WEAHTFIEH (LBC), N
#& (BLKD Rt (INV) EHEAL, 7E 16 A TAER
I, X e B A 5 OB B os A7k 8 BT A
L.

3) B DMAH[0]=x, &S N FHFEdE k¥ MSB,
5 N DMAL[7:0]=xxH, &ML bk, ZihbkafE T
FRERRS LN E G525 10).

4)  HEF NRREESENT AT (CA[7:0D BA
F| DMDI[7:0]H . —HAFEIXLEFATFIK H DMM(5:3]
A BT (B 12 FTE 19,

EEFBERAS, EARRFERDE

B B i B S —E LS N TR R AL, T

BE T ENERFHESRNEE. FERs ENEER, N

ENGFEFHN, aPRAZER. XX T SPI dr 4

e (Es%ES.

8 AL LB

1) S ADMAH[1]=0, EFLEENARMBETET; SA
DMAH[1]=1, %&HLEEENFHFBEETT.

2) AR, 5\ DMAH[0]=X, EFiisht
K MSB, 5 X\ DMAL[7:0]=XX, % $&i2 4f Hhik i A7
HhEEE . b e T E AN TR R R E
GEZHE 10 ME 2D,

3) BADMM0]=1, W& HIHEER,

4)  HADMM[6]=1, i%#F 8L LIFHR,

S)  HERREFRIT SN CA B, AR BRI RS
W R . A BT, H 31 & DMDI[7:0]
Fidhl. BABEIEZ G, Bon{ifkastbhl B b,
B2 BRI R R .

6) H N CA=FFh, %5 AN,

VER: EAZNBMERT, AR A AAHTE CA[7:0]1=FFh

BIFrF, BAshismsas ik o, SR EL .

16 AL TAERESA

1) Hzh#WERT, S\ DMAH[0]=X, &Pttt
) MSB; 5 N\ DMAL[7:01=XX, % &2 4 bk i A7
HBEEE . Z b E AN AR R g B E (i
S 10 FE 2D,

2) BADMM0]=1, W& HIHEER,

3) 5\ DMM[6]=0, #F¥ 16 iz TIERIR.

4) BN DMM[5:3]=XXX, & B ¥ N T 7 /A
BEEH (LBC), AR (BLK) Rz f (INV) @
Br, 1E 16 A7 TAEBEENE, XL B A 5 N3 %
A BT 75 b

5)  HEAREFRT SN CA K, HUARRRTERHE L.
XL AR H DMM[5 3] =47 B I 775 — I 470, 1
2R 19, WARTRE, BlBEERT, 83
B E DMDI[7:01f 1tk . SHE 2 5, Bon Ffifas itk
i, BHE DR RE,

6) S AN CA=FFh, %5 AN,

VER: fEAZNBMET, AR A AAHTE CA[7:0]1=FFh

HIF5F, BAshsmsa sl o, SR EL .

SR T, BEERFHBIITE

1) SADMMI[6]=1, #%# 8 hr LIFHR,

2) 5 A DMAH[1]=0, EHFFFHHETT: BEEA
DMAH[1]=1, S FF BT,

3) 5 A\ DMAH[0], E&H KRR i MSB (K&
10).

4) 5 N\ DMAL[7:0], &+ T BUE k) MSB LASk
HSA, B (B 10D,

5)  BEL DMDO[7:0], MEIRAEfif# o i T is o B SR
# (B 10).

16 AT, ERERFEEBHPR

1) 5N\ DMM[6]=0, #%#% 16 iz TIERIR.

2) 5N DMAH[0]=x, #EFEEERFFFERILK MSB
H N\ DMAL[7:0]=xxH, &7 Mhk A s . %
EHE T E AR EALE GESHE 10D,

3)  HU DMDO[15:0], M /-7t %% 0 Bride fo B S 74
b2 R e 1 Ko o R e o I SR B €7 ) N o e
fk (CA[7:0D, HoAFHOZFRFREL (& 200,
HR, ERBURER, FRFRET A HAARE TS
NRAERTRLHES . 152 2% s 17t 38 0 i Hh 27 A7
% (DMDO) #4> FIEE 20, T RSB/ i %o J@ A
L HE S R

VER: 0 5 P 0 A7 i 25 AR VR SRR SPT R A7 it 1

IR A, T 220 PR AR AR T R, TEIXBRIS RN, A i

INA] R R AR RS . 155 H R OSD T4
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&3 OSD E ¥
01 5L PR A o SR M SR SPT SR AR R R
R, SRR RS A R ARG . 2530 I A R 1) 5\
T4 AT AR 1 OSD MR IRI A5 . 4 Fl ZSTAVC 15 R EHL

AbERAS T, R 1A RO A 2R HEAT S AR DLl — T

fe. B3, £ NERIMEERZHT, 1l [P 2E L OSD B4,
BANZJEERPBERE (GES% VMO[3:2]).

£ 5. BoRAEAE

287 M AN SPI #1F

A~ AT7456 (1) CLKIN & [l . {81 FH AN B £h DK 285 0] 3K 30 5 A4~

AEALESH%£/ OSD
AT7456 $E5—A> TTL Bf 84 i (CLKOUT), wJIKZE) 5 —

BH LA AT7456 Juf, KR HEal @ — A A SIRI
AT7456 JUAHRAERT {5 5, BRR ARG A (K 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
DMMI[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

F B AT A A T SEBR AT I [A]X e 2%
il 4 BIE R 15 58 1 A WA 4 MAX7456(min) AT7456(min) AT7456(typical) @)
nRESET = 1
AN ® STAT[6]=0 39ms 39ms 50ms
nRESET =0
i fE S AL nRESET = | STAT[5]=0 39ms 39ms 50ms
@)

WAL VMO[1] =1 DMM][2] =0 9us 28us 40us
5 bR AT DMM|[2] =1 DMM][2] =0 9us 28us 40us
PREL RN VMO[3]=0 STAT[5]=0 Ous 0~ 18us 30us
I RN VMO[3] =1 STAT[5]=0 Ous 0~ 4us 10us
GES: CMM = 0xa0 STAT[5]=0 10ms 3ms 5ms
T CMM = 0x50 STAT[5]=0 0.5us 18us 30us

[y 1] 78 LA nRESET 4R &1

[ 2] mEREEM nRESET (45, 50K nRESET fifik, 4ERF lus LUG FrE .
C7E3Y FI R, SRR P il ZE A (925, BERE RS 2 403
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+5V
- hals
+5V E N.C. n.c o8]
[2]nc nefzr] Cour 750 CVBS OUTH
e sfovon vour |z} | € 1
1
ok (4] oenp sk6 |25} I ( =
’—{D}T—E CLKIN Py |24 p  Ose
0.1pF
H i PGND 2:3]{_ 0.1uF CVBS IN1
Fl O] pry— 1 . ?
s> f8]cs AVDD ETUMIF“ ) o —
SN [0 son aonp [0—~ i
s[> [}l SCLK RESET 10— =
spouT<__} fi1] spour  HSYAC J18——— e = ke = ke
— 2] Los VSTNG [ 17—
L: 1 e >Hsi
[13]ne. n.c.f16]
>t
[14] ne. ne.f15]
> Lost
™ +5V
45V [1]ne. ne. |2
[2]ne. ne 7] Cout 750 CUES OUT2
Ffovon  vour o) |
01uF - |/
F—ifow sl ¢ 2
— Gfem  poDful—e——o  Csc
0.1pF
AVA T (6] potD [5——%_ 0.1uF CVBS N2
E2 GO 7y — 1 - 5
w2 > [a]ts AVDD ETWFn e
El EL] il B l
ol i = =
[o] scLk  fEser [1o——— =
[11] soour  FSVNG [18}—— ke < ke < ke
2] Los VBYNC [ 17—
e >Hs2
[13me. NC. |16]
> vs2
[14 ne n.c.1s]
UWUU
T0 OTHER
MAX7456 PARTS
AS NEEDED
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e 41 88 1 5L 7R
PEFE — AN 2TMHz B I i B B U i, AT 240 aE
I L& T Pierce k% # # T T AT HLA.

R 5= i
ATTA56 & M = &M r 9 i J5 2R 8% . 45— 3 J5rL HE a4
{E+4.75V B +525VIEE N - W BeF i IR Es el i 2L K i
A 2D a UL R 2R i A, LB I s R e S R
Wk . BT AT = A HL R AT R R R . SR A
0. IpFHLZfs 5 — FLE 55 3 A, W R a] BE S L 1C 51 B
. A I R

mEEE
IR AR, R A R  VINFIVOUTE £ . #557
A7 A2 R AL 2 R TS QT P AR PEL S 30T AR 1w, r P
TRl FEM BT . BT ATT7456 TSSOPH & Fiify
HUZEHEPR), FEIt, fFREE AL, B H B
. 2% ATT456 IF(SHUVE 2y PCBAR 5 55 1] .
Sy ik SO 19, 4% EPE $2 2 PCB 7T {7 Il [ #E R A
JREE . BRI EE A LA L E R E R,
{03 AR R Al AR 4 DX R Y L EPLCO . EEOK
EPEH S Hb, (AR 20 . AR B EPAE £ 10 0 —
b 4

SR E

TOP VIEW

NC.[1]
Ne. [2]
ovoD [3 ]
DGND [ 4 ]
CLKIN [ 5 |
XFB [6 |
cLkout [ 7|
%3]
SOIN [ 9 |
SCLK [10]
spouT [11]
Los [12]
NG. [13]

NC. [14]

AT7456

)
7
B
B
B
B
B
&
B
9]
]
7]
5]

i

TSSOP

N.C.
N.C.
vout
SAG
PVDD
PGND
VIN
AVDD
AGND
RESET
HSYNC
VSYNC
N.C.
N.C.

PROCESS: CMOS
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4 | 3 - 2 | 1

COMMOM DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

D SYMBOL | MIN NOM MAX
A - - 1.20
1AR4ARAARAAAAT ;=
EXPOSED THERMAL PAD ZONE L A2 0.90 1.00 1.10
A3 0.34 0.44 0.54
— b 0.20 - 0.29
(== =~ I b1 0.19 0.22 0.25
1 b2 0.19 - 0.25
@1.0040.10 0.0520.05 DEFP [+ 013 - 0.18
L INDEX & TOP E-MARK ﬁ ol 012 0.13 0.14
c2 0.12 - 0.14
1 N D 9.60 9.70 9.80
f}_,. ______________ .\:F__ N “ D1 6.20REF
| D ] { E 620 | 640 | 660
| T ] E1 430 | 440 | 450
SEEEELELERLY S
e 055 | 065 [ 075
L 045 | 060 | 075
. e ¢ c L T.00REF
1 ) L2 0.25BSC
| /\ 2 T R 0.08 - -
— 2 —] R1 0.09 - -
3 i ) I I B 0.20 - -
i 0 - 8
1 T)' 01 10° 12° 14°
8 L =) s T 2 T
e Em 03 10° 12* 14°
b SECTION C-C [l 10° 12° 14°
b.l HIPdau FLATING
T |
T e
—ISI- L NOTES:
| R1 < 1.ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 AET
~ SECTION C-C DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
< —Il R TORRAL FLATHE 2.'D1' AND 'E2' ARE VARIABLES DEPEMDING ON DIE PAD SIZES.
I — o ; NANTONG FUJITSU MICROELECTRONICS CO.LTD
e o BuKi Or.0618 | "=
TETTL = — e HTSSOP28NT
—(L1)—]| e B LR 070618 [ ™™ NTG.114.TSSOP-28F [

Lo b e man o A o [
4 3 2 1
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