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AVDD to AGND

DVDD to DGND..........cccoeeiniinnen.
PVDD to PGND..........ccccevviinninn.

AGND to DGND
AGND to PGND

DGND to PGND.........ccceeeiiinnins
VIN, VOUT, SAG to AGND...........

HSYNC ,VSYNC

RESET 10 AGND ......ccccoeeuveuucnenee

RARHES S

........................................................ -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)
,LOS to AGND ....ccccvevinvcinnene -0.3V to +6V

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

Junction Temperature

Storage Temperature Range

CLKIN, CLKOUT, XFB to DGND

SDIN, SCLK, CS , SDOUT to DGND

Operating Temperature Range

Lead Temperature (soldering, 10s)

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

Maximum Continuous Current into VOUT
Continuous Power Dissipation (TA = +70°C)

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

-0.3V to (VDVDD + 0.3V)
........................ +100mA

(Vavpp = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Ta = Tm to Tmax. Typical values are at Vavpp= Vovop = Vpvpp

=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
Digital Supply Voltage VDVDD 3.15 5 5.25
Driver Supply Voltage VPVDD 3.15 5 5.25
VIN= 1VP-P(100% white flat field signal),
Analog Supply Current IAVDD 2.0 2.2 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
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, HSYNC,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, 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
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 5pF and 10kQto DGND 32 ns
Fall Time SpF 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 la, 1b 0.22 Q
Gain Figures la, 1b 1.89 2.0 2.11 VIV
Black Level At VOUT, Figures 1a, 1b 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 la, 1b 24 2.66 Vp-P
Output-Voltage Sync Tip Level 0.7 v
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 \Y%
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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(Vavpp =+3.15V to +5.25V, Voyop = +3.15V to +5.25V, Vpypp = +3.15V to +5.25V, Ta = Tmu to Tmax. Typical values are at Vavpo= Vovpp = 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 tCSSO 30 ns
CS Fall After SCLK Rise Hold tCSHO 0 s
CS Rise to SCLK Setup fCssl 30 ns
CS Rise After SCLK Hold {CSH1 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
a Low to SDOUT Logic Level tDO4 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 Syncto VSYNC 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).

U [t e
s —{m vout I
5,2
el S
a) INPUT TEST CIRCUIT b) ONE STANDARD VIDEO LOAD, DC-COUPLED
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71 B B -
o5 TSSOP28 | LGA16 i
el Bl
1,2,
N.C. 13-16, - Rk, AR
27,28
DVDD 3 2 B B IsgN, $20.1uF55 8 i 2 BIDGND .«
DGND 4 1 K
CLKIN 5 ; miRIERE], TECLKINFIXFBZ [MER:— A I IL MRS 45, sl F27MHz R 45 % I b B % 0K 3
CLKIN.
FefRIESR2, {ECLKINMIXFBZ [A3EHE — MNP R EIRG &, WREHI2TMHZ R G125 1 £ B AKE)
XFB 6 4 CLKIN,
XFB&7 .
CLKOUT 7 - b, 27MHzZ %5 B~ IR R ST
cs 8 5 | RETHBOTESN, 4 CS N PR, SDOUTZE A HHLf
SDIN 9 6 BT, BEESCLK ETHTEA.
SCLK 10 7 HRATHF BN, B\ BISDINFASDOUT it BRI, 5 2% LL b ZI7E40 % $1160 %6 2 7] o
SDOUT 11 8 AT, BORFESCLK PRI . 24 CS NPy, A8 Eii.
Los b ) S E R OFR) o AVINFEREBah £ 32 EL AR, LOSA hmi . B MEST
WU kP, LOSZE AT Jfit 1KQ i B BH%E: £ DVDDER 5 — AN &3S0 1 ) B A%
SYNC_IN 13 - SN A S E SR
RS OFRD . WS FEME, VSYNCE &R . VSYNCH LLAVINGES,
VSYNC 17 - A LAE A R AT A A . I 1K Q EFr B B £ DVDDER 5 — AN S R0 88 1 v 5 I
W
R OFRD - BUIALT RIS, HSYNCAE KA. HSYNCTT UM VINGEE,
HSYNC 18 - A LAE A R AT A A . IS 1K Q EFr B B £ DVDDER 5 — AN S I8 1 e 3 I
W
RGN . b RESETHKI 5 A 1uS. RESET F-THE50ms)5, Fifi SPIZ A7 8 &0
RESET 19 9 | ERME. RN, RROUE G BIETEE V. RESET EIHR40us/E, BoRfri s
s S 7 B T AR A S Ao 2R BRIAEOOH .
AGND 20 10 AL
AVDD 21 12 AR IRIN, 150, 1uF55 R L BJAGND.
VIN 22 13 PALEINTSC CVBSHLAfH A
PGND 23 11 UKEh eI, E— DR ZEREAGND
PVDD 24 14 URZh AR BRSO, 320, 1uF5% % LA BIPGND
SAG 25 15 RUEFIREIERA, RAME I AUEEEVOUT, S5 K 1D,
VOUT 26 16 L
EP - - BARAL . NHERZEAGND, HEPEREEAGNDZ IR EBEAERE . AEGEP IR 1z 4z .
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(Vavpp = +5V, VpvDD = +5V, VPvDD = +5V, TA = +25° C, unless otherwise noted. See the Typical Operating Circuit of Figure

2, if applicable.)

100% COLOR BARS RESPONSE 75% COLOR BARS VECTOR DIAGRAM 60% MULTIBURST RESPONSE
MAXTESE ool MLETASS 10003 FARXTASS ool

rﬁf‘?{kr T

S AN/
TREERX
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DIFFERENTIAL GAIN (%)

005

SR TAERrE

100% SWEEP HESPUHSEMWM

CVBS OUT
1§ 200mv/div)

10us/div
DIFFERENTIAL GAIN
8
g
e
GVES 0UT
i ;nd 30 4h S 6h
12.5T RESPONSE )
MAXT455 bt
T
Jl ......
JLE e G JCVBSIN
. (200mV/div)
VA
1 s
Ty
l CVBS OUT
(200mV/div)

I

400ns/div

DIFFERENTIAL PHASE
0.20 E
— 015
=
=
7]
= 010
(= —
-
= CVBS OUT
-_—
E 0.05
T
= —
| e e e
-0.05
1st  2nd  3rd  4th  Sth 6th
STEP
2T RESPONSE
MAX 7456 oos
\ . jous
; [J : (200m\/div)
M
h
] CvBS OUT
(200m/div)

400ns/div

MEX 7456 o0

0SD OUTPUT 100% WHITE PIXEL
T

CVES OUT
| (200midiv)

200ns/div

(Vavpp = +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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NS AE A, P44 OSD Y ¥ CVBS f5 5. 7F
NVM H13%F Z AT LAE W 512 4> 12X 18 RFRFESRF. 75 NTSC il
o, IR 1347 X30 MR £ PAL i, IR 16 17
X30 NMERF WAEMAMSUE 5B, £/ AT7456E If1 A
MR R AE A%, AR AT LLE R OSD M.

LIETE PN
AT7456E ) VIN A ZU5chrifE NTSC 5% PAL CVBS 15
o WA 0.1uF B HANE ST RS
HAEN L. 752 0. 1uF i ANAR & FLAS B DRI E 1) R T[]
KE (LTD) MRS EH (7 A N 6] o RS BH 37 A e I 1) i
KA R I AR Ak, T LTD B 28 S il 25 Ak

MAXIMUM VIDEO SWING \

WHITE LEVEL \‘

M

INPUT VOLTAGE
VIN
COLOR BURST \‘
'
SYNCTIP S BLACK LEVEL
LEVEL \‘
___________________________________________________________ Yy __
\ MINIMUM VIDEO SWING
3. RiBE X
NEHOL PR 7 R 28

AT7456E WA & B @ ik, 7EBAT A b, A
A AL RN 5 1 B RAS , K VIN [R5 L4t
PEIFEZ) 560mV . 7E VIN 3t 8 37 1 H 7 Pl A A RS
RO FIREATAL B ) RE o % AL EE B bR TG 75, 4514 60Hz
J 5 AR I I AT 75

[F5 5 B8

[F) 25 43 B AR DR ATU N 0 52 [ 20 ik, SREECHH )5
&8, P4 HSYNCHIVSYNCIE 5 & T Wi OSD [F:5
MEDER (LOS) Krill. WIRTE VIN | 32 &84T M
BB FAAE S, LOS A Am T, WRENE 32 1
AT R S, WAS K P /E LOS IR IR, 24 VMO[S]
=0 (PR 0 27A7as, 58 5H0) B, WA OSD HIfE
VOUT . ki, $IANEELE VOUT 4% & N VM1[6:4]
W MR E R . £ 15T BTE RS,

10 www.icofchina.com

PRI Fp R AE 2 B HL R, 77 AR T A A 41 (VHSYNIC
FI/VSYNC) B {55 . /HSYNC HI/VSYNC ] LLFI VIN [
5, BAE AR T MO TN IB T WU 5 R AR 28
RESAE H [R]—A~ 27MHz @A™ 4 NTSC 8l PAL I ¥ (=
4 -9,
A AR 2
P8 it AR 3 i 7 R LI e 2 2 A F 1K) R et e
PR % % L — A~ 27MHz &4, 0] LA CLKIN i 4b 5
27MHz TTL W 8PIRZ) . S e, 7E CLKIN i i HE
—~27MHz TTL iy \B %, XFB s =
SMERISEEE S
W E VMO[7]=1, W] LLIERRANE 4 S Ar I R A R

fEmA.

AT7456E-5402-V1.1



.
L ARG R3]

=1, AR FHEK

VIDEO MODE VIN VSYNC HSYNC LOS vouT
Auto Sync Select Mode Video Active Active Low Vin + 0OSD
YMO[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
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N | |
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(ODD FIELD) ! e %
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I
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[F4. VOUT. VSYNCHIHSYNCH{/T(NTSC, #hfl =)
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| CHARACTER CHARACTER
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. Pl g | e
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512 ROWS 64 BYTES EEFROM

PICEL DTA ARRAMGEMENT IN CHARACTER MEMORY (NVM)
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G, R R T 12 BRI T . @ SPI
A W E PR R N AT H R & —4 OSD
FRIWHE . F—DFRH 12 M7 X 18 FIRKAM, F4
RERHAG ZFREN 2 IR R, ZFIRE N A,
BEEFEY . B, SR 54 IR REEE (K
1.
NVM HE RS BT 75/ (64 7741, BB
RAM MIAA# ARSI 64 “FH G115 RAM 5 4 fiTik 7
¥ (CMAH[7:0D M R &=8dE, AE NVM S5 #AER
gerp (B 13). MBS RAM Ti il NVM,  fT AR 22
ANMRIEAER. 17 NVM ENFR, HPE SR 54 4> 8
i SPI 5HAE 5 NBif% RAM, SRJE AT — 4415 RAM Hy
A, BRI, BN FERERERN, BEFN SRR
WABLE RAM, FMEIE RAM 551 5 (1 5 Z 5dE 1 % SPI
i

BERER (OSD) KA
OSD KA ZARIE TR AE 1 88 AN 4T o 27 /728 (RBO-RB15)
KAE, BES—RRNEE.

OSD /AR %
OSD #fi A\ & HI#S7E OSD R & M ANWUSIAE 5 2 I HEAT 1
. OSD E&#ifEH OSD i ANE % (OSDM) ZFfFgs
[ OSD L THAI R B A1 7 LA K2 OSD 4 N A i 4% JF S i iz
Pl ZEAFAIEH] OSD BUR B M R B 4/ B 4 2
IJFR YT o I/ NEN RV B T B R R, (ER A AT Red s R
B/ R ST B I T bR N R, ik, AT
B RE.

PR3 L IX 5 2%
AT7456E (3 504 2 5S4 HOKB 28 . DK 28 i K
HIRME Y 2.4Vp-p, 1557 5 EE 6MHz RV T45 T
0.2dB). IxZh2%%i H AT IR A 1SOQFRHERLA £ 2 -
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RSB IR
T F S R RS TE B A M1 L R 1 PR 2 1) P B SR AN
HRSF, FRRRRRT R BB A2 K. BUR R E IE X
BAXE 15007 ] VUL H BE 1) 5] %l e 45 A0 HE A S AR 2H A
(1) PR R AR AT ARATAMEE o 1% HL I B b s U B 2
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 iR, JEAM
MNMBUNRHEY (Cour Ml Csac) BiAX, ARPEIK T & A
(R BRAS IR, [ 3RAG T A2 I 2RI R ] (R 20, ik
MM, ¥ SAG ERZE VOUT.

£ 2.SAG BIEBRAE

LINE-TIME
COUT(nF) 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 78 & 1 ¥ B TR AN OSD $udfs . i Th e L Hr 5 Kk
AHEHURA (STAT). SRk esddasit (DMDO) fs
FrEfBastm i (CMDO) %788

EEHRE

AT7456E 3 FEimik 10MHz (W42 FET 41 (SCLKD. B 15 fitrs
BARE N, B 16 J9M ATT456E SHUEEHE . il CS fifE
. 7E SCLK b FHA%E I SDIN, 24 CS 48 Ay v
HAR B E M S8, R CS kbR A g

-, WA PR S R, Bl A 0 5 NS %5 A7 880D CS
BOCHSE S, 2SR — M 2] SDIN 511, LA
T € BT AT BaE AL g 28 28
SPI 44 16 fiit, & 8L (MSB) REZF AL, (K8
fr (LSB) HREHIE (B 15 MK 16). XFHELE A A5
T
1) SLTR AP 38 BT A AR 35 U 1) A 1) B 3 5 N AL
Wt —A 8 MM (B 2D UPAT BoRF i3 B NS
NIRRT, 8 frdhlsE 2R, o R A2 8 L EE .
2) 1E 16 NLAEREARS, MRIRTEME SR I R 2 24
SrEefE (8 hrdthtik L& 16 1%, &%K 20.
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V7 i L R3]

10

PIXELS ROW NUMBER
co

11

12

13

14

15

16

17

PIXELS COLUMN NUMBER

3

4

5 6

7

8

9 10

11

CHARACTER
MEMORY
ADDRESS LOW
CMAL[5:0]

7.6

5.4

3.2

1.0

7.6

54 | 3.2

1.0

7,6

54 | 3.2

1,0

0,1,2

7.6

5.4

3.2

1,0

7.6

7,6

5.4

3.2

1,0

7,6

5.4

3,2

7.6

5.4

7,6

7,6

54 | 3.2

1.0

7.6

34 | 32

1,0

34,5

1,0

7,6

54832

1,0

7,6

54 | 3,2

1,0

9,10,11

3

1,0

12,13,14

2 bit pixel
definition

00=black

Xy

10=white

Xy

1,0

15,16,17

18,19,20

21,2223

24,2526

27.28.29

30,31,32

33,3435

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)

B 11 FIEE I (RFEBL)

16
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%»ﬁﬂ‘l‘l HORHRC AT PR 2

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

M M D O W I W@ o0 o~ d M o W R = O

CA[3:0], CMAH[3.0]
01234568783 a4BCDETF

128345 E6MBS0RABEDRE
EGHIJKEMNORARSIHU
UiXNKYZakbecdefiahibk
ImMmmerarEsStiuyWXxY 2L
N EELELPETEKEEL | ]
EENEREEEEEEEEEEE
ENEEEEEEE NSRS

RIESDNNDEERESRERD

EEEEEREEEEEEERER
NEEEEEEEE DR R
@Um\ﬁﬁ@i@%”@JbU

ﬁiﬂ*ﬁﬁﬁﬁkﬁﬁﬁii“ﬁ
B I 0 B a2 R O S 2 6 AR 6T 1 IS
ANEEEEAEEREE MmN
0 e 5 e

CAlRI= 0

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

M M QO O @ >F W 0 o~ ;s W M= O

CA[3.0], CMAH[2:0]
0123456783 4BCDEF

12345688 0DABERE
EGHINIKEMNORARSMU
DixXYZabecdefigahibk
ImmnerpdEsSiuBuxy2IC
LR EL | L
EEEEE NN
IEEEEEEEEENEEEEE
EEEERREEEEEENENE

EEFRENEDECORENER

EEEEEEEEEEEEEEE N
GEOENEEEEEERBEED
ERERERGEEERERRES
EEREGEREREREEENE
B IS 0 B S OO 2 E 6 AT IS
ANEEREREREREEN N mn
DnEPEESERLEERT TR

CAlBI=1

12, e 5 (B L 7 i )

17
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PN
¥ b DR H AR

‘ DATA OUT BUS(8bit)

4

i A% 1 e
REECR s (8bit)
Y selector (read only)
W A
-
X decoder
EEPROM CELL ADD[13:5] -
‘ OTP % ‘
-
‘ ‘ Sel | _tp
WRITE/ERASE Hi i - Charge Pump
A *A * A * @
m
=4
- a
ADDRESS Latch (Y axis, 32bit) » YAHCIR %
-
Al 4 YALCIR
Data Store Buffer (32 byte)
At A
Y decoder
appp40]

‘ DATA IN BUS(8bit) ‘

/13 EEPROM #4184
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L
L ARG R3]

toaw
s CF
tosso
‘ tosHa toL o tep trsHy *ESJ_
SCLK -
—>| -— D3 — |4—th
s )QO0000OC_)Q000000C_ XQ00C =+ X000 XX00000COOCOXX
; toot -
004 | |*_ | 1002 ‘-— tDes

[ 14, # OB FiES

o FRRRRRE BRARRAES

MsB o LsB

SDIN { 0

AG | AD |Ad | B3| A2 D3| D2| D1 (DD

Al AOT— D7 D6 D5 D4

® | [

10 11 12 13 14 15 16

e VRRRREAS. AT

MSB LSB
SDIN — 1 |6 [A5 (A4 | A3[ A2| A1 |AD
MSE LSE
SDOUT | X D7 |D6(D5|D4fD3|02(D1| DO —

[H135, Gk

[ 16. AR fE

e | [

123‘4_‘5_6?8 9 10 11 12 13 14 15 16
s FLALALALATA1A1H]__§1414
MSE LSE
L1
SN —o|ofo|o|o|{1 |1 1—B|LIN|O|jO|O]|O|0F—
| ClKIV

@ |

1 2 3 4 5 6 7 8 9101112@141515
SCLK ﬂﬂﬂ HFFG H TTTH
MSE LSB
SDN— 10| 1| 1|X|X|x]|x%
MSE LSE
C (B0
SDOUT — X B LINjOo|D|O|O] 0 —
|k

E17. ES TEELTF, GAFHFEESET

F18, ES M TAFEAT, ERFITRET

—

123l4r‘5_8?8 9 10 11 12 13 14 15 16
s LALALALALA L4144
MSE LSB
c|cjcjc|c|c|ci|c
SOIN o fojojofo{1 (11— A[A|A[A|A[A[A|AF—
716[15]41312[1(0

19, S FII6N TIEETF, GAFHBIFT
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L
L ARG R3]

[ |

T3 |
1 2 3 4

SCLK —+—|ﬂ

S0IN—

5 6 7 8 q

0 11 12 13

14 15 16 12 3 4 5 6 7 8

—

MSE

LsB MSB LSB

S00UT —

T I= O
= I O
o = O
Mo T

m
=

[y

)

SUPPLY
VOLTAGE

oV

P S S, . VTR —

XTAL
OSCILLATOR

SPI 50ms

REGISTER
RESET

DISPLAY S

A

MEMORY
CLEAR

I
I
1
1
1
I
'
I
1
1
1
|
1
'
1
I
1
I
1

POWER CLOCK
STABLE STABLE

POWER
on

1
I
|
|
1
I

- I
1
1
I
I
I
1

POWER-ON POR DEFAULT
RESET START STATE

[®22. _F 152 (A
ot=:h - A

AT7456E (1) LA (POR) 24— AR E RS S,
TE U L A 8 S FFUA TR . BT LZE bl RESET
B9 HER . WSEAESHITE FEREA 2 BRIME,
BB R LR FE T Soms, A HBIA
W AR, RN R VF AT B/ S R . —RAEHEH
JEAE5E, I H 27MHz W EME SRER, SR ASRENL.
P I B ) e BE3BE G SPT 45, LABH 1E H AN B 2R f 45
o FHP AW STAT[SIUMER A E AL 7 2 B (B
22,

REEA

20
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¥

AT7456E HA —ANRAE AL (VMO[1D), %A A BT
i, RORTEGEREERR, BT OSD B P2 /745 (OSDBL),
FIT A (27 A7 2% EALNEGAE . 100us (LBUED J5, AIEH
STAT[6]ffiTA & A7 It FE A& 75 56 Ao

R AL
AT7456E 1R ft— AN E AN (RESET), {£ T 1E% L
SR S AFREAT MR S A, FLIIRERT POR A 4 RESET
WIRB EAR AT, (R lus L BRI, HhE)E, BrE e
R ERIME, BoRaFai g f B = A 2 BME
00H, FIF77E 50ms Z 5 A4 AT LAXS AT7456E I35 47 a4 7 52/
EHAF. 24 RESETHif G, 725 STAT[S1HiA S 67512
T5eM. RESETHRSe e T 1M S hrfi.
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%»ﬁﬂ‘l‘l HORHRC AT PR 2

AT7456F 51728 Ui 81
WIS 3 FIH T BT ) SPL Z A7 45 K i In] AT7456E $##4F, TP 23 BT (1 SPT4RAE D IR UL . AHHE BORLR FH I 25 17 35
i BN ERR A RF A AE AR U7 &, Jdid SPI uy AR E B ¥ X5 REGISTER_ NAME[BIT NUMBERS]. filt11, ¥45ifs
Vil BRI R AT A . WS NG B, TR Ui 0 FAFR IR — iR IRy VMO[ 1],
K3 A AL

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 RBS 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 RBI15 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 ol %} HitiT S5H#0E, SRR,
(=21 RA7E DMM[2]=0 i, J5rIsd Hit T S544E, AR,
[ 3] FBE LR T ER(VMO[3]=0), 7£ STAT[5]=0 )5, A X HHITEERME, HLAZEE .

21 www.icofchina.com ATT456E-S402-V1.1



%%ﬁﬂ‘l‘l HORHRC AT PR 2

ik =00H, BHihk=80H.

B5 Vi ok .
BNZAATARIT, W 2 DUR

1) STAT[5]=0, “FRF2AFFANVM)AI.

2) DMMI2]=0, E<f7f# & (SRAM)BAT b T BRIt I A2 o

VAT FHE (VMO0)

BIT

DEFAULT

FUNCTION

HEFAE5 KR
0= AT7456E[F25 5 B 48 50 &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=0ff
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

(typically40Ous).

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

22
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%%ﬁﬂ‘l‘l HORHRC AT PR 2

VAT FHE (VMDD

HHihk=01H, #EHhk=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 x BT) : BT

KA EFFEHE (HOS)

HHiik=02H, #EHik=82H.,
B/5 VA BRI (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)

23
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L ARG R H]

EHbhk=03H, #EHihk=83H.
BB JokRE (B 23) .

EEMEFFHE (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)

:

24

i__

n

! ROW NO.

I VERTICAL POSITION OFFSET

0

DISPLAY AREA:

HORIZONTAL POSITION OFFSET

A

360 PIXELS -..-I
K 23, FREERX

www.icofchina.com

NTSC: 13 ROWS x 30 COLUMNS
PAL: 16 ROWS x 30 COLUMNS

NTSC: 234 LINES
PAL: 288 LINES

AT7456E-5402-V1.1




L
L ARG R3]

BRfrEa A EFFE (DMM)

Siihk=04H, Sihhk=84H.

B/ E i JERR .

BNILTFAEANS, W20 R LR A DMM[2]=0, E/RA7 il as oA ab T Bod 2.

BIT

DEFAUL
T

FUNCTION

FRAFR RS BRI

FT I B NEE (EEESRAMAES TR ES) o 5 SR EE RS E A SRRl 8 [ 3
G K6 F 2 ATCMAH[7:0]FICMAL[6] CifSiCMAH[8]) {EASI2AN R m ikt . J5 S5@ I SPIE: LB N
SAA8-bItKI X N B E NI F R g, WO R P R R R [ 2 . e R B B CMMAF (748 5 N R i 2%
AL EEEE.

0= %A1

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]J5:3] 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
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.

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.

25

Blink Bit, BLK

Applies to characters written in 16-bit operating mode.

0 = Blinking off

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]).

www.icofchina.com AT7456E-S402-V1.1
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7 i1 bR R 28]

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)

BIT

DEFAUL
T

FUNCTION

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
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
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

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.

26
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.
V7 i L R3]

INVERT
BIT
DMM[3]

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

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

R 4. FREREH

K 24, FRPBIEALSEA]: S ERIAS L T 545

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 X Gray
Internal X Gray

X=TE R

BRERIE R FFEE (DMAH)
Siiht=05H, iilk=85H.

B/ E i TR

HNLLFAEAES, WU R LT %A DMM[2]=0, SRt as s i TiE ol 2.

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].

27
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L
L ARG R3]

BRFESR IR FES (DMAL)
i =06H, iEHiik=86H.
BBV TR
BNGHEARN, DAL LR &MF: DMM[2]=0, SIRTEfE i b T,

BIT DEFAULT FUNCTION

Display Memory Address Bits 7-0

7-0 0000 0000 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[O0].

BRFESBIERATES (DMDD
EHihh=07H, #EHiik=87H.
B/ 55 T PR
BNGHARN, DAL LU &MF: DMM[2]=0, SRkt b T,

BIT DEFAULT FUNCTION

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.)

7-0 0000 0000

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

Auto-Increment Mode (DMM[0] = 1)

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

The content is always interpreted as a Character Address byte where bits 7-0 = CA[7:0] (Figure 12).

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

FREFERERFESR (CMMD)
SHht=08H, iihk=88H.
B/ BV BRI
BNLAF N, D0 DR 44
1) STAT[5]=0, FFHFAHRNVM)AIL.
2) VMO[3]=0, OSD #z&1t.
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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,

PRGBS FES (CMAH)
EHhi=09H, iHiik=89H.

B/ 55 T PR
BNZZFAEARET, W20 e L SR A

2o Sfy D

TATAEr

HEREINVM)AT

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).

29

PR HIRA FZS (CMAL)
ik =0AH, iLHihl=8AH.

BBV BRI
BNZAF N, D0 DR 44

1) STAT[5]=0, FFHFAHRNVM)AIL.
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).

FRAERBERMATES (CMDD
HHhht=0BH, iihk=8BH.
B/ 55 T PR
BNZIFAEARET, W20 R LA SR A
1) STAT[5]=0, F4f2FfFas(NVM)AL,
2) VMO[3]=0, OSD #z4it.

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 #HA R &4 (OSDM)
Siiht=0CH, iEith=8CH.
B/ 55 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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AN\
?i> B AL A PR )
ENITREFHF (RBO-RB15)
Hihk=10H+47%5, SHidk=10H £ IFH, &Ml =90H % 9FH.
B/ Vi . o).
F—ATHAT SR 0, WIF—ATMATSE NTSC $il=\#7h 13, 7£ 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)
S HuhE=6CH, ikl =ECH.
GV ZAASEE 4 AT FRHIAI3: 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 Fli—— TG 16 MERMERE . X BUHBKASFAEEATTASOES, E A G A a2 A5, SRR E N T FiBE.
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REFER (STAT)

Bk =AxH.

BB R
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
VSYNCOutput Level
4 NA 0 = Active during vertical sync time
1 = Inactive otherwise
HSYNCOutput 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=T*K.

32
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ERFESEEREEES (DMDO)
Bk =BxH.
B Rk,
BNGHEARN, DAL LR &MF: DMM[2]=0, SIRTEfE i b T,

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)
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=TFK,

FRFEEBER B EFES (CMDO)
ik =CxH.
BB YE: Hik,
BNLFAF RN, AU 2 LR 44
1) STAT[S]=0, FFF 747 ANVM)AIT,
2) VMO[3]=0, OSD ##%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=AEH .
X=TJK,
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S
T Ut R R3]

S A= B
FRFER R
PRI NVM 255 R IR A B (54
A RERID . KITLGEN (64 795 BH{% RAM 5
Bl G2 13). it SPL#, SV 4H2 RAM ()
—ANFAT, 4% SPLATA M NVM 5 N sk # i U4
RAM.

] NVM F M S BN FHF TSR

BA—NHER:

1) B VMO[3]=0, 2%1l: OSD B1& &7, ZEHT 30us 4 fig
U5 B

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

(E 10 F1E 13),

3) 5 CMAL[7:0]=xxH, &EHFESG N KT 4 M5
FFAT (0-63) (10 f1E 13). CMAL[6]{EN 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)  EEIPEE3 APIR 4, HiR CMAL[6]RIME ZERFF—5L,
BB FRBARII A 54 DT IR GIE RAM .

6) HA CMM[7:0]=1010xxxx, MEE1% RAM 5 A% NVM
Mgl (B 13D fEX— R fEd, SR A7l ST
KL Sms. W] LI IE 2 STATS] AR A KA A
NVM Eid #2213 58 i

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

Bl BN — N FE R

1) B VMO[3]=0, 2%1l- OSD B1& 87, ZEHT 30us 4 fig
U5 B

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

3) SADMM[7]=1, WEHIBHHR,

4)  WFFHRRMTENEAE, WONRTERIE. B3
#H T, G301 E CMDI[7:0]ftk . B ABIEZ G,
TR bl BN, EREREARNITE 54 1
FARHENEIHEG RAM H.

5)  HA CMM[7:0]=1010xxxx, MEEi1% RAM 5 A% NVM
Mgl (B 13D fEX— R fEd, SR A7l STy
KL Sms. W] LI IE 2 STAT[S] AR KA A
NVM Eid #2521 58 i

6) B VMO[3]=1, {fifit OSD FE &R,

BREERFER:

1) BHA VMO[3]=0, 2%1l: OSD B1& 87, ZEHT 30us 4 fig
U5 B4

2) 5\ CMAH[7:0]=xxH, &EZFEBLIN TR (0-255)

(E 10 F1E 13),
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3) B CMM[7:0]=0101xxxx, H#FFEIEM NVM A
BB RAM 1 (B 13), iZ3d 275 2 30us, N2
R R

4) B CMAL[7:0]=xxH, EHES T T 4 N5
T (0-63) (10 A1 13). CMAL[6]1EA CA[8]
EREGAMZERFI (0-255) (256-511).

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

6) IREZRBK 4 REFT.

7) B CMDI[7:0]=xxH, ¥BEXEN 4 REBIEFNHE
2% RAM (B 11 FIE 13D,

8) MRETHEELILIR 4 FPIR 7, WilE CMAL[6]11H %
RRF—3, HIEIMAMNREEANIEBL RAM F.

9) BN CMM[7:0]=1010xxxx, #4514 RAM $lE 5 N\ 5|
NVM i (| 13). FERX—#RIELIET, FR AT
RS T 0285 Sms. AT PASZI STAT[S]1#fIA NVM 5id

10) B A VMO[3]=1, fiifg OSD K14 &

NSRRI HIP R

1) B VMO[3]=0, 281k OSD F#% Eox, IR 30us 4 AE
1 SR

2)  H A CMAH[7:0]=xxH, CMAL[6]=xH & ZFE 1
TR 0-511) (F 10 F1E 13D,

3) B CMM[7:0]=0101xxxx, H¥FFEHEM NVM A
BB RAM 1 (K 13) 1230 F2 75 2 30us, A 22
R R

4) B CMAL[7:0]=xxH, SEHEFII 71 4 N5
FF (0-63) (E 10 A1FE 13D,

5)  BEEL CMDO[7:0]=xxH, iEBEHRTE N 4 MR FEFT

(11 FE 13).
6) EEDIRANILIES, 4 REEWE 0 H AR .
7 BHAVMO[3]=1, {#kE OSD E&ER.
ERTEMEARERIE

LR PN IR REXT OSD BRI EE, 5 B A 2snT

N B LD IR

1) B VMO[3]=1, filifit OSD EI{% E/x, FER 10us 74 A
i J5 B4R A

2) 5 N\ OSDBL[4]=0, ffiftH3z) OSD HH P4, X
UE T IEHiR OSD BRI . ZE A &H 4 ML) Wl
WHINI[3:0], AREBHOXLER, Kk, (B 4 A7,
T JG LA OSDBL[7:0], B 4 r, R ERIEH)E
1

EXDMM[2]=1, BUEZNTERRERFAERIRIE, X —#/E

— MR E 40us. TEVERRIRE TR AT, AREFIRE NERAT

i BT A7 38 . BRESERUG, DMMPR2IB B R 2% .
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L ARG R H]

8 MM T, EARRFHRNSER

] R AF A BN, 8 A TARRE R R iE . X — X

KD ENEMER BT GESHK .

XA RT 16 A TR, 76 16 AL TAEHRT, H5

A—/NEFFRE, N DMMI[S:3]A BN E Ak (E

19).

E N DMM[6]=1, % 8 i T/EM.

RV v A PNE Db R e

1) BADMAH[1]=1, PIBNFH bR

2) 5 A DMAH[0]=x, PLiZ# MSB, 5 A DMAL[7:0]=
xxH, DUEBZES NFAFEE b M RA 508 . bk
HiE T AR Ronds LiiE (B 10).

3) KBS N BRI R AL CAY B
#| DMDI[7:0]F GEZHEE 10 F1E 19).

4) S XN DMAH[1]=0, UBEANFFblFT . DMAH[0]
1 DMAL[7:0]f#EEANES

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

B RS BN R E:

1D SADMAH[1]=1, UBANFFHBEEFT.

2) 5 A DMAH[0]=x, PLiZ# MSB, 5 A DMAL[7:0]=
xxH, DUEBZES NFAFEE b M RA 508 . bk
#iE TR ERonds LinE (B 10).

3) HEB N BRI E I 5 A3 DMDI[7:0]
o GESHE 10 E 19,

16 MR T, EABREMENSER

16 A TAERRRIR = T e B MRlH 2%, XRFEN, SA

—/NETFAER, K DMMIS:3]H B & HI B/ k=9, M

MHEAANFAF SP1 S #AE B IR 2] — 2 (& 19).

XTI 5N B A o 1 7 R 8 AR 7] (1 8 4k

T AR A M, FNELEFRE AN B, %

BEAAE T 8 A TAERE, 8 AL TARMER, (Rl

WK B NB| BoRIE A, U5 NFRBEEY (52

FEHK 5)0 16 AL LA A SRR CA9 bit M E, KIh&EIR

T4k 28 LS NI FF ik HRg V7 19 0-255.

1) S\ DMM[6]=0, ¥k 16 iz TIERIR.

2) A DMM[5:3]=xxx, REAMTEEH (LBC), N
$k (BLK) izt (INV) @A, 78 16 ff TAERER
(NS &P LAz e RPN e e v E e T e
L.

3) 5 A DMAH[0]=x, i #E5 N8Rk i) MSB,
5 DMAL[7:0]=xxH, &AL Hubl o ZHbblifiE T
FRER R LIAE GES%E 10).
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4)  KBES NEREMISRNTA T (CA[7:0D EA
£| DMDI[7:0]% . —IAFifIX LLFF ISR H DMM[5:3]
MEFREETN (F 12 FE 19,

HEEFEEEA TS, EANERFRSBIPR

B S B S g S S NI Rk, AT

BE T BN RIEERNEE. FERR ENEER, WL

ENEFFFHRN, AR X T SPIdrd

R (2L 5. HENLEBERN A SR CA9 bit 1K

B, SARHEMRE: CA XM bit A 0. KB RS ES

N HIFF bl R B8 Vi ] 0-255.

8 A7 TAHERE

1) S X DMAH[1]=0, EHFRLBENFRHIEFT; A
DMAH[1]=1, EHERBENFRFREFT.

2)  HEEBEXT, 5 DMAH[0]=X, &£Ffuihibht
i) MSB, 5 A\ DMAL[7:0]=XX, ik iEHbE % Ar
AR . 2SI E T AR R A B AL E
GESHEE 10 ME 21,

3) EADMM[0]=1, & HzhHEEA.

4) B ADMM[6]=1, 8 A TIERIR.

5) AR FRIUT SN CA B, KA RRTER R L,
AR ERAE . B3N, B 301 E DMDI[7:0]
Motk SAIERIEZ )G, stk as ik E 38,
B2 R AT A IR R

6) ‘X CA=FFh, 4R B3HuHR.

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

M7, ARG R R/, SHRIE T AL

16 A7 TAEAE AR :

1) BzhEmEEAT, 5\ DMAH[0]=X, &G
) MSB; B X\ DMAL[7:0]=XX, &3 IEHIE AL
MO o ZHHE S E A A R A AL E G
210 FE 21D,

2) BADMM[0]=1, & H3HIEEA.

3) B A DMM[6]=0, #1617 TIEAKR,

4) B DMM[5:3]=XXX, #E¥W AT ArA =510 AH
BEEHl (LBC), Wk (BLK) Azt (INV) B
B, 7E 16 A TAEREAT, X BN F 5 N E W
AR T 755 b

5) AT FRINUT SN CA B, KA RIRTERRRE L.
IXELNE RIS H DMMS:311 745 J@ th 1T — A7 6k, 15
%[ 19, WNRFIRE. e, B3
& DMDI[7:0]f 3. B5#IEZE, BafFifaihilk
HaEi, B2 RS bR R,

6) ‘X CA=FFh, 4R E3HEHR,

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

M7, ARG R /T, SHRIE T AL

AT, BB RSP E
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L ARG R3]

1)  BHADMM[6]=1, #%&# 8 TIERR.

2)  EADMAH[1]=0, SRCFFHIETT; SEHEEA
DMAH[1]=1, I FRBMETEI.

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

4) 5N DMAL[7:0], %75 23 B bl i) MSB BLAk
Az B (B 10D,

5) i DMDO[7:0], M B sfEfdad o Tk Ar B 3B
5 (B 10D,

16 AT, BRBERFHESR PR

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

2) BE A DMAH[0]=x, #EFERIFRFEEELER MSB
5\ DMAL[7:0]=xxH, £ FH bk reh £k . %t
BRI T E R RS AL E (S HE 10).

3)  EZHUDMDO[15:0], M RsAEfifi 28 o B e Ao B BB 1F
bl A B . S — MR R R
HE (CA[7:0D, BoAFHESFRREA (E 200,
R, BBERIER, TR R HAR TS
NIRRT IRLHES . 1552 B At 23 B i 25 A7

# (DMDO) #4rFAE 20, T AEEHURIER X E AL
HRLHES B
VER: WA A B RN A AR SR AE TG SRR SPT /R A7l AF
IR R A, T 20 P S A1 SR, AEIX BRI R P,
NH] BRI AR o 1SR OSD By .
[ OSD B#
WS AR B AR A B L R VR T SRR SPL R A- it A [F B %
A, RN AT Re oS BEE AR . FES7 T R AT A 1R 5N R
i8S T AR 1E OSD 14 I A8 I . 18 ] VSYNC 158 EML
ALFRAS T, R B 1) R AP A AT S A LSS — T
fe. B#, EEBNERAMRE N, TEDEE R OSD KA,
BANZJGTERIGERE (GES% VMO[3:2]).
BA AR EHZA 0OSD
AT7456E $&m—> TTL B & (CLKOUT), HJ3KZ) 75—
AN AT7456E [¥] CLKIN & il {8 FI 4150 Sh Bk 3 2% 7T 3R 50
AN Z S ATT456E Jofth, Xl i — F i A ddik
1] AT7456E JTUAHREERTEME 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. BN RS UT R A0 SPT 44
BB Ay A I S FRHAT B ) 5 B 3R
a4 SRR 1 50 B A AR MAX7456(min) AT7456E(min) AT7456E(typical)®
‘ nRESET = 1
g STAT[6]=0 39ms 39ms 50ms
®
nRESET =0
TR AL nRESET = 1 STAT[5]=0 39ms 39ms 50ms
©)
TAE AL VMO[1]=1 DMM[2] =0 9us 28us 40us
TH R AT DMM[2] =1 DMM[2]=0 9us 28us 40us
PLEZ AT VMO[3]=0 STAT[5]=0 Ous 0~ 18us 30us
HHERF R VMO[3]=1 STAT[5]=0 Ous 0~ 4us 10us
B CMM = 0xa0 STAT[5]=0 10ms 3.4/4.2ms 5ms
LR CMM = 0x50 STAT[5]=0 0.5us 22us 30us

[E 1] 76 L s 1A nRESET £ 5 & f1

[ 2] Hdfase a5t nRESET (95, 156K nRESET $ifik, 4R lus LR EH &

03 AP RS, SR R E IR (75, HAER S 80520 typical (AT BEIT .
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+aV
- H
+5V [ ]ne. n.c.f2s)
2INC. nelz] Cour 750 CVBS OUTT
- sjoveo vour |2 | € ?
p
STMHz 4 | o sag |25 | € ==
— 5 | CLKIN PYDD 24|T“ Ceag
0.1pF
16 | xre FGND H 0.1pF CVBS N1
7 | cLkout wn [2——= || * %
51 > E s AVDD wi B —
Ap E=
SON> Tg ] som reno [0—= 2
selk [ > Hoff SCLK RESET lo}——— e
spouT<__} fir]spour  HSVNC f18f——— ke < fhe < Tke
— 2] Los VSV 17— > bt
Hafsync_IN  ne.fie) S st
[ ne. Nef15)
> L0S1
T A,
+5V [1]ne. ne. |28
[2]ne. ne J] Cour 750 CVBS OUT2
afovoo  vour [as) |
01pF — | /
&—{4]oaw SAG |25 A =
= H E noo|ul—e——eo  Coe
01pF
SE (6] par [B——9~ 0.1F CVES N2
[T fokour i f2l——= || e 5
52 > E s ADD WI B0 —
p =
ofson e fo—9" i
[oj oLk RESET 19— =
T a o
[} soour HSYE 18— fhe < fhae < ke
—— 2] Los VSYIC |17 F—— S
n3fsvnc_tw NE. |6 —w
[14f ne. n.c.Jis)
WUV
T0 OTHER
MAX7456 PARTS
AS NEEDED
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%%ﬁﬂ‘l‘l HORHRC AT PR 2

HRER

HTSSOP28

INDEX & TOP E-MARK

©1.00£0.10 0.05+0.05 DEP

1T

.

—(L1)—]|
E D
PIN #1
CORNER
Top View
CAVITY =

ccc |C

C~ 1§

SEATING PLANE

Side View

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
= A = - 1.20
L J Al 0.05 - 0.15
EXPOSED THERMAL PAD ZONE A2 0.90 1.00 1.10
1N A3 0.34 0.44 0.54
b 0.20 - 0.29
b1 0.19 0.22 0.25
b2 0.19 - 0.25
c 0.13 = 0.18
o c 0.12 0.13 0.14
2 0.12 - 0.14
- P D 9.60 9.70 9.80
N iy D1 6.20REF
\k ) E 620 | 640 [ 6.60
T =t T =] 430 | 440 | 450
E2 2.75REF
ﬁ_l e 055 | 065 | 075
L 0.45 060 | 075
g e K] 1.00REF
2 0.25BSC
R 0.09 - -
l—p2 —- R1 0.09 - -
' S 0.20 - =
0 0° - 8°
9 01 10° 12° 14°
| 02 10° 12° 14°
03 10° 12° 14°
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SECTION C-C
NORMAL PLATING
LGAI1l6
Dimension in mm Dimension in inch
Dl svmbol N T sow | vax | wix [ now | wax
A 0.740 | 0.840 | 0.940 | 0.029 | 0.033 | 0.037
i —“ c 0.230 | 0.260 | 0.290 | 0.009 | 0.010 | 0.011
‘ W D 3.900 | 4.000 | 4.100 | 0.154 | 0.157 | 0.161
I - E 6.700 | 6.800 | 6.900 | 0.264 | 0.268 | 0.272
D1 1.400 | 1.500 | 1.600 | 0.055 | 0.059 | 0.063
L (— — El 5.700 | 5.800 | 5.900 | 0.224 | 0.228 | 0.232
u s E2 2.725 | 2.800 | 2.875 | 0.107 | 0.110 | 0.113
o —l. & bbb®) [C|A|B [ — Jos0] — | — Jooz]| —
o - ddd®@ | ¢ H1 — Jo30| — | — Jomz| —
L = = = L 0.650 | 0.700 | 0.750 | 0.026 | 0.028 | 0.030
n— — Gﬁ é L1 0.425 | 0.500 | 0.575 | 0.017 | 0.020 | 0.023
J_m, — [— 7;(- - L2 0.000 | 0.075 | 0.150 | 0.000 | 0.003 | 0.006
— s e — o650 | — | — Jo0.0%6 | —
== 1 I el - 3. 000 — — 0.118 —
j_r b 0.225 | 0.300 | 0.375 | 0.009 | 0.012 | 0.015
aaa 0. 100 0. 004
16XL . . bbb 0. 150 0. 006
I B P L . P |, 2XL2 ccc 0. 100 0.004
v ddd 0.080 0.003
e eee 0. 150 0. 006
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