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ABSOLUTE MAXIMUM RATINGS

AVDD tO AGND ..o -0.3V to +6V
DVDD to DGND ......oooiiiiiiiiie e -0.3V to +6V
PVDD to PGND ... -0.3V to +6V
AGND to DGND -0.3V to +0.3V
AGND to PGND -0.3V to +0.3V
DGND to PGND -0.3V to +0.3V
VIN, VOUT, SAGto AGND...................... -0.3V to (VavDD + 0.3V)
HSYNC, VSYNC, LOSto AGND ...........oooeeviiii -0.3V to +6V
RESETto AGND ... -0.3V to (VavpD + 0.3V)

*As per JEDEC51 Standard (Multilayer Board).

CLKIN, CLKOUT, XFBto DGND ............ -0.3V to (Vpvpp + 0.3V)
SDIN, SCLK, CS, SDOUT to DGND........ -0.3V to (Vpvpp + 0.3V)
Maximum Continuous Current into VOUT......coooveeevneanne. +100mA

Continuous Power Dissipation (Ta = +70°C)

28-Pin TSSOP (derate 27mW/°C above +70°C)....... 2162mwW*
Operating Temperature Range ..................cc..... -40°C to +85°C
Junction Temperature...................c.....
Storage Temperature Range ...............
Lead Temperature (soldering, 10S) .....cc.cccceviiiriiriinne. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VAVDD = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Ta = TmIN to Tmax. Typical values are at VaAvDD
= VpvDD = VPyDD = +5V, 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 Vv
Digital Supply Voltage VbvDD 4.75 5 5.25 \
Driver Supply Voltage VpVDD 4.75 5 5.25 Y
Analog Supply Current IAVDD xg‘uzﬁgggf gLogfsv(ngte flat field signal), 24 35 mA
Digital Supply Current IovoD xg‘u:TL\:/géP, ngfgggte flat field signal), 25 30 mA
Driver Supply Current IPvDD xgluzﬁgg; SLOS?gngte flatfield signa. 58 80 mA
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 \
Input Low Voltage ViL 0.8 V
Input Hysteresis VHYS 50 mV
Input Leakage Current ViN = 0 or VpbvDpD +10 pA
Input Capacitance CIN 5 pF
DIGITAL OUTPUTS (SDOUT, CLKOUT, VSYNC, HSYNC, LOS)
Output High Voltage VOH ISOURCE = 4mA (SDOUT, CLKOUT) 2.4 V
Output Low Voltage VoL ISINK = 4mA 0.45 V
Tri-State Leakage Current SDOUT, CS = Vpvpp +10 PA
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Ta = TmIN to Tmax. Typical values are at VAvDD
= VpvDD = VpyDD = +5V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
CLOCK INPUT (CLKIN)
Clock Frequency 27 MHz
Clock-Pulse High 14 ns
Clock-Pulse Low 14 ns
. 0.7 x
Input High Voltage v
putmig 9 VbvDD
0.3 x
Input Low Voltage \
P 9 VbvDD
Input Leakage Current VIN = 0V or VpvDD +50 pA
CLOCK OUTPUT (CLKOUT)
Duty Cycle 5pF and 10kQ to DGND 40 50 60 %
Rise Time 5pF and 10kQ to DGND ns
Fall Time 5pF and 10kQ to DGND 3 ns
VIDEO CHARACTERISTICS
- VavbD = VpvbD = VPvDD = 5V
DC Power-Supply Rejection ViN = 1Vp.p, measured at VOUT 40 dB
VavpD = VpvpD = VPvDD = 5V;
AC Power-Supply Rejection VIN = 1Vp-p, measured at VOUT; 30 dB
f = BMHz; power-supply ripple = 0.2Vp-p
Short-Circuit Current VOUT to PGND 230 mA
Line-Time Distortion LTD Figures 1a, 1b 0.5 %
Output Impedance ZouUT Figures 1a, 1b 0.2 Q
Gain Figures 1a, 1b 1.89 2.0 2.11 VIV
Black Level At VOUT, Figures 1a, 1b A+G1N5D V
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) 05 20 Vp.p
Range
Maximum Output-Voltage Swing VouT Figures 1a, 1b 2.4 Vp_p
Output-Voltage Sync Tip Level 0.7 V
Large Signal Bandwidth (0.2dB) BW VouTt = 2Vp-p, Figures 1a, 1b 6 MHz
VIN to VOUT Delay 30 ns
Differential Gain DG 0.5 %
Differential Phase DP 0.5 Degrees
0SD White Level VOUT 100% white level with respect to 105 133 145 v
black level
Horizontal Pixel Jitter Between consecutive horizontal lines 24 ns
Video Clamp Settling Time 32 Lines
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Vpypp = +4.75V to +5.25V, Ta = TmIN to Tmax. Typical values are at VAvDD
= VpvDD = VpyDD = +5V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER [ sYMBOL | CONDITIONS MIN _TYP _ MAX | UNITS
OSD CHARACTERISTICS
0SD Rise Time 828,\;”[35f2i§]’":m5‘1x1'begiSter 60 ns
0SD Fall Time 828&”&2};{;%‘?1rsgismr 60 ns
OSD Insertion Mux Switch Time 823,\;n[s;1r’[yig]r1=m;1x1rbegister 75 ns

TIMING CHARACTERISTICS

(VAVDD = +4.75V to +5.25V, VpvpD = +4.75V to +5.25V, VpypD = +4.75V to +5.25V, Ta = TmIN to Tmax. Typical values are at VavDD
= VpvpD = VPvDD = +5V, 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 ns
CS Rise to SCLK Setup tcssi 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
Frr?pr;!jgahnloeSDOUT High o3 | 20pF to ground 300 ns
CS Low to SDOUT Logic Level tDO4 20pF to ground 20 ns
HSYNC, VSYNC, AND LOS TIMING
05 ToTC gra e s | ooy soriogoun . .
VOUT Sync to VSYNC Falling NTSC external sync mode, Figure 4 375
Edge Delay VOUT-vSF PAL external sync mode, Figure 6 400 e

4 Maxim Integrated
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TIMING CHARACTERISTICS (continued)

(VAVDD = +4.75V to +5.25V, VpypD = +4.75V to +5.25V, VpypD = +4.75V to +5.25V, Ta = TMIN to Tmax. Typical values are at VAvDD
= VpvDD = VpvDD = +5V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

VOUT Sync to VSYNC Rising NTSC external sync mode, Figure 4 400

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

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

tvSR-vouT - ) ns
Sync Delay PAL internal sync mode, Figure 7 30
VOUT Sync to HSYNC Falling i NTSC and PAL external sync mode, 310 ns
Edge Delay VOUT-HSF Figure 8
VOUT Sync to HSYNC Rising t NTSC and PAL external sync mode, 305 ns
Edge Delay VOUT-HSR Figure 8
HSYNC Falling Edge to VOUT t NTSC and PAL internal sync mode, 115 ns
Sync Delay HSF-voUT Figure 9
HSYNC Rising Edge to VOUT ¢ NTSC and PAL internal sync mode, 115 ns
Sync Delay HSR-VOUT Figure 9
All Supplies High to CS Low tPUD Power-up delay 50 ms
NVM Write Busy tNVW 12 ms

Note 1: See the standard test circuits of Figure 1. RL = 75Q, unless otherwise specified. All digital input signals are timed from a
voltage level of (ViH + V|L) / 2. All parameters are tested at Ta = +85°C and values through temperature range are guaran-

teed 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 sig-
nals exceeding the maximum specified in the input operating voltage range (Figure 3).

CiN
0.4uF
SIGNAL
GEN Rin
75Q

—5 S
VIN VoUT *
l CL RL
MAX7456 MAX7456 G :|:22pF 1500
— -

a) INPUT TEST CIRCUIT

b) ONE STANDARD VIDEO LOAD, DC-COUPLED

1. B ofE sl L s
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(VAavDD = +5V, VpvpD = +5V, VpypD = +5V, Ta = +25°C, unless otherwise noted. See the Typical Operating Circuit of Figure 2, if applicable.)
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(VAavDD = +5V, VpvpD = +5V, VpyDD = +5V, Ta = +25°C, unless otherwise noted. See the Typical Operating Circuit of Figure 2, if applicable.)
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(VAavDD = +5V, VpvpD = +5V, VpyDD = +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)
MAX7456 toc11 MAX7456 toc12
T T : T | T h N o H
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LAHES % L WFERER]) . BLoh, MAXT45638 K ARG [H
AL E 2 (VSYNC). 1712 (HSYNC)FIF 2 % & (LOS)
s S . W S S (CLKOUT) LR £ #8141 35 Bl
.

5% MAXTAS6H 17 A UEDIRIAY . T BABUIR Yokt o f
PN 1A 1 5

10

WAL &, 7 A A OSD LA i tE I CVBS 5 %5 . 1E
NVMH, 2 A A 256112 x 18R R FAF. TENTSCH
A, BRBAT x 30F4F. EPALHIAH, B/R164T x
30NFAF . BOA R AMSE S, I FAMAX7456 1) A #B
MBS P A 2, DR T LB 7R OSDE 4 .

Vb L TN

MAX7456 i VIN A 200 AR ENTSC 8 % PAL CVBS{5 5. 4
JUH —A~0. 1 pF LA XA 5 AEAT R G, IFAE
PIFRAR L. 75 ZL0. 1 F 4 AKE A FL 2 A B 52 1) 2R ] 2
FL(LTD) AR AT 0 Fe o B 1) . R0 A5 o i (1] i o A
FEA HLZF B Ak, T LTD RS HL 28 S H il AE 1k .

Maxim Integrated


Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456

5 TEEPROMEAY
HEE., BEERE TR

MAXIMUM VIDEO SWING \
WHITE LEVEL\

e —
1
|
I
1

-l
o
I
1
|

INPUT VOLTAGE
VIN
COLORBURST——\\\\*
[}
SYNC TIP N BLACK LEVEL
LEVEL

___________________________________________________________ y._
\\\

MINIMUM VIDEQ SWING

B3, At E X
AT IEEZ20 T

MAXT7456 () 02 B B L, fERAT AL b, (A
i AR A HARCER A G S I B WS, K VINAY[FE 3k
PHALAEZSS0mV . £ VIN S 37 49 B A a] F 3 A A 1]
AR IATBAL BT HE . 1% BT R TR,
JN60HzZ 2% & i H & A B AR AT 7

F1. AEEFER

Eﬁﬁ%%ﬁﬁiﬂﬂ?ﬁﬁ%)\ﬁ@ﬁ%ﬁﬁ%@ , PRI P

f£H, PPHEHASYNCHVSYNCIE S &M T NEOSDIHE
A F[A] 5 2 2 (LOS)# ) . ﬁH%TVINL32ﬁ*L sef7 A

/&ﬁmﬁﬁﬂ%uv, LOSAE Ny fL P, i SR 3] 324
LATRAES, WA 7@1&%% FELOSIRZAS I, 24
VMO[]—O(Wﬁmto%ﬁﬁ , BSADE, HAFOSDH A
FEVOUT L. MR, i ABRUETEVOUT#E 15 & i VM1[6:4]
WEMKES . 15 TIARSEEL.

VIDEO MODE VIN VSYNC HSYNC LOS VvouT
Auto Sync Select Mode Video Active Active Low VIN + OSD
VMOIS, 4] = No input Active Active High OSD only
External Sync Select Video Active Active Low VIN + OSD
VMOI5, 4] = 10 No input Inactive (high) Inactive (high) High DC
Internal Sync Select Video Active Active High OSD only
VMOI5, 4] = 11 No input Active Active High OSD only
X = k.

Maxim Integrated
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456
£ TEEPROME]
HiFE. EEEFE TS

AR F & 75
PRATSS PP 2 A i e 07 FLIES 77 AR T A 0 P R AT A1 ER
(VSYNCAHIHSYNO)i [F{5 5 . VSYNCHIHSYNCH] DAA
VIN[E, SRR ERE DR NS T A s 1T . PSR
- 9% HE 2 RE A% I W] — AN 2TMHz 74 7= AE NTSC 8 & PAL
i F(ES % K42 K9).

Ly A
BB R YR 3 e 7 A AT 7 e A A 0 TR RS 4. R
Gign i — A 27MHz a4, 7] DA i CLKIN 355 4h#F27MHz
TTLA K30 . S8R i st R, A8 CLKIN o 32 — A~
27MHz TTL#i5 AR 4, XFBIHEZS.

B EE(SRAM)

BRAT BT 8 T 480 T AT HUIE , X Bedt E AR k) A7 i AR
NVM PR fifi e T 07 4F . P T DUd i SPIHeZR R K
BRRAFE SRR . B i o B T A A Y
52 ML E (S HEN0). FESHEME S A BRF#Ed,
By 1 OSD I 5 (9 I A2 i . AIKE VSYNCAE Dy AL 4%
i, A ARRT ARG, ISt EidThRE.

VERTICAL SYNCHRONIZATION
PULSE INTERVAL

vouT E i
(ODD FIELD) 50%

vout
(EVENFIELD)

50%

— i tyourvsk

—® i WoUTvsk

I e

FOYNG | H
(EVENFIELD) : H H H

[&4. VOUT. VSYNCHIHSYNCHI/F(NTSC, M=)

12
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


i

7I¢

=5

1#H 15

MAX7456

£ 5 7T EEPROMEY

BB T

VouT
(0DD FIELD)

vouT
(EVEN FIELD)

PULSE INTERVAL

| VERTICAL SYNCHRONIZATION |

A

50%

VSYNC |

50% 1

1/2H

50%1

> lysFvour

—®1 < lysROUT

HSYNC
(ODD FIELD)

Il

J

u

I

HSYNC |
(EVENFIELD) |

[&5. VOUT. VSYNCHIHSYNCHI/FNTSC, Pyfaj#i=)

Maxim Integrated
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456
& i, T EEPROMAY
HiEiE. BEEL TS

VERTICAL SYNCHRONIZATION
| PULSE INTERVAL |
I

- y 2y

=TT T T 10

VouT
(ODD FIELD)

T
- ﬁ T T T

TS (G i 50% i 50%

S A [

/&6, VOUT. VSYNCHIHSYNCHI/F#(PAL, S}l #xt)

14 Maxim Integrated



Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456

£ 5 7T EEPROMEY

BB, R T

PULSE INTERVAL

VERTICAL SYNCHRONIZATION |

50%

VouT
(ODD FIELD)

vouT
(EVEN FIELD)

50% -1

_ 1/2H
|

50%

50%

—> = lysrvouT

> ysR-voUT

T

VNG |
(EVENFIELD) : H U H H U

[&7. VOUT. VSYNCHIHSYNCHI/F(PPAL, PyfalA#=)

Maxim Integrated
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456
£, TEEPROME]
HigE. BENFET TS

vout

50%

)
"

—> & OUTHSF
L

HSYNC

)
L

—> & OUTHSR
L

A8, VOUTHIAESYNC 1[04 /57(NTSCHIPAL, SMaj =)

VouT

-
.
—> — lisrvour
.
.

HSYNC

o
|
—> — lisavour
.
.

9. VOUTHIHSYNC 17l 4017 (NTSCHIPAL, Py [a]/ A=)
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


FFHE#R(INVM)

FAFAT B2 25647 x 64F TS AE B RAF AR (NVM), 17
PR REEE, £ A TR I2BT 7R T4F.
JHP AT SPIHE A & B E P AT i dr PN A . B —
IS —OSDFAF k. B— 7/ 12T x 18
PEFRAM, BANRE A MRS 28R RS,
SRRERN A, BROSEEY . W, B0OTRE
FSATH R REARE 1),

MAX7456

5 TEEPROMEAY
HiEE, FEEREE TS

NVM T B —RILE A FAF 647 7), @it fr g
RAM P FF AT SEI . 64 F IR B R RAM B & A T ik
FHF(CMAH[7:0DHI A S R EdE, AENVMIEE#ER
Zeuh(K13). BREEESRAMEINVM, Fr L3R
MRVEL TR . [MINVME AFRFE, 5w SR 544810
SPIEHAEE ABAZRAM, RIGHIT— FKBERAME @4 .
EO, R - FRNS R, SSRFA NS E R
EABIERAM, FAEEERAME T 510 4 E 53R 1% 2 SPI
pr

DISPLAY MEMORY ADDRESS
(DMAH, DMAL)

0 29

DISPLAY AREA
(16 ROWS x 30 CHARACTERS)

DISPLAY MEMORY ADDRESS

(DMAH, DMAL) |

—_— clk
30 ) 59 R :
) CTB[
2 nlx x| x| x| x| x2BYTES SRAM
. . V

450 oo 479 \

CHARACTER CHARACTER
ADDRESS (CA) ATTRIBUTE
L|B[I
ADDRESS (8 BIT BIL|N|X| X[ X[ X]|X
0 5588 v CHARACTER DATA

ARRANGEMENT IN
DISPLAY MEMORY

(SRAM) 480 ROWS
ADDRESS (8 BIT)

o @
=

CHARACTER ATTRIBUTE BIT DEFINITIONS:
LBC = LOCAL BACKGROUND CONTROL
BLK = BLINK CONTROL

INV = INVERT CONTROL

X=DON'T CARE

DISPLAY MEMORY
(TWO, 256 x 16-BIT SRAMs)

479 ADDRESS (8 BIT)

Bl
LN|X] X[ X] X] X
KV

o w—

CHARACTER MEMORY
ADDRESS LOW (CMAL) CHARACTER MEMORY
ADDRESS HIGH (CMAH)
12 PIXELS ‘ 0 53 | 54 oo 63‘ l
N 0] 1] 2 |51|52|53 54|"'|61|62|63 0
o 1|2 —
CHARACTER /
_ | DATAUSAGE . .
S| (12x18PIXELS) : CH’E;AT%TER : UNUSED
Bl e e . . . MEMORY
o
7 PIXEL VALUES
(1BYTE)
51 | 52 | 53 1
Y -
(SEE FIGURE 11 FOR PIXEL MAP) o 1|2 | 51 | 52 | 53| 54| e | 61 | 62 | 6 | 2%

2-BIT PIXEL DEFINITIONS:

00 = BLACK, OPAQUE

10 = WHITE, OPAQUE

X1=TRANSPARENT (EXTERNAL SYNC MODE)
OR GRAY (INTERNAL SYNC MODE)

PIXEL DATA ARRANGEMENT IN CHARACTER MEMORY (NVM)
256 ROWS x 64 BYTES EEPROM

H10. & FhZ40E X

Maxim Integrated
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456
£ TEEPROME]
HiFE. EEEFE TS

PIXEL ROW NUMBER

PIXEL COLUMN NUMBER
0 1 2 3 4 5 6 7 8 9 10 1
CDMI CDMI CoMmI Comi
0 17,61 5. 4] 3,21 1,0 [7,6] [5,4] [3,2] [1,0] [7,6] [5,4] [3,2] [1,0]
1 [7,6] [5,4] [3,2] [1,0] [7,6] [5,4] [3,2] [1,0] [7,6] [5,4] [3,2] [1,0]

[5,4]

[5,4] 13,2] [1,0]

[5,4] [3,2] [1,0]

[5,4] [3,2]

[5, 4] ‘ [3,2]

[5,4] 13,2] [1,0]

[5,4] [3,2] [1,0]

[5,4]

13,2]

13,2]

[5, 4] ‘ [3,2]
[5, 4] [3,2]

[5,4] [3,2]

[7,6] [5,4] [3,2]

[7,6] !
[7‘ 6]

]
]
17,61 [5,4] 13,2

2-BIT PIXEL DEFINITION:

00=BLACK

[x,y]

[x,y]

10=WHITE

X1 =TRANSPARENT (EXTERNAL SYNC MODE)
OR GRAY (INTERNAL SYNC MODE)

X=DON'T CARE

[5,4] [3,2]

CHARACTER MEMORY

ADDRESS LOW

CMAL[5:0]
0,1,2

6,7,8

9,10, 11

12,13,14

15,16,17

18,19,20

21,22,23

24,25, 26

27,28,29

30,31,32

33,34,35

36,37, 38

39,40, 41

42,43, 44

45,46, 47

48, 49,50

51,52,53

B 1L 7158t (R W)

18
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456

5 TEEPROMEAY
HiEE, FEEREE TS

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

M m I [ Mm@ W O - dm M = L P = O

CAI3:0], CMAHI3:0]
0123456 783ABCDETF

1283456 BONABERE
EGHILIKEMNORARSM U
UilxXYZ2abecdefiahh bk
ImmeraEs Uy LXY 2
IELELELUET R, |
ITﬁ*“T]ﬂ'—#”H+JT
d111111111iii1111

HEEERNER TFquFfﬁ
S EERRERENERE RS
ﬁi?[sﬂ+“fE?Tkﬁﬁﬂﬂl

ﬁEE#FEEE'ﬂTiiEﬂ

EIF‘:'JF % [l 05 e OF B 2 6B & 6T I IS uE
ﬂ&%hﬁ*ﬂﬁﬂmﬁaﬂ[nl
e o e o e R

B 12. FHF A WA (B A 717 2E)

Maxim Integrated
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Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456
£ TEEPROME]
HiFE. EEEFE TS

NVM ARRAY

ADDRESS L
5| (256 ROWS x 64 BYTES)

CMAH [7:0] —» DECODER

255

A
\ J

CMAL [5:0] —  64-BYTE SHADOW RAM

CMDI [7:0] CMDO [7:0]

A 13. NVMEity

K& R(OSD) X475

OSD % A= & AR 4 5450 17t % AT 5% JE 77 77 4 (RBO-RB15)
M, KES-RRIRE.

OSDFN £ iz

OSD#i A E & 7£ OSD R Z Ml A S5 5 2 18] £ 47 1L
. OSDIE 4 Bt & i OSD i A &2 I (OSDM) & 77 i H Y
OSD_E T Bt 1] 437 A K OSDA A S i #5% FF S sf [A] 7 4%
il Z AT AT AR OSD B B 8t B MM %2 R 1t/ 52 L SR 4l 2
[A) A 248 . B/ TR e B AT AL R R, (A AT RE Y 5
OR R LB . ROUBCE PR T SR AR /K,
L, W AR .

L4 A I 50 7%

MAXT7456 60 38 55 4 215 A K shds . DK shafi K
iy L PRIR A 2.4Vpp, 554 % miA6MHz GERV/NT % T
0.2dB). UK shefir ] 9K sh 0 A~ 150 QAR E A4 T2k .

B JE 5 6 £ IE

A P M 5 Ol 162 T 5 o i L 6 5 P A Y LB SR AT
PYBRRSE R 2 O EL R 2 W] 45 A2 (19 K F . R s T DAk
16 IE X HL A X 15097 17 DT Fic FEL BEL A4 [7] i FEL 486 47 i HE A £
PR 2 AR ) R 30 N A R AT AROBURME « 32% F B ) 4B L

20

WAZ R AR 2 RE @ i 7 7] 46 (] W (PAL/NT25Hz, NTSC/h
T30Hz), DhEfizpmist. 5, #&iks/hT5Hz, #
HHAMIAET K, #ESHKT330pF. MAXT456 FAK T
ZHAME, HFAMAB/NIBRECourfCsae)B R, A
ROBEAR 7B A A M A FARR, FRRE Tl 2
LA R E(FRD). WMRARMA, KSAGHEREZEVOUT.

R2. SAGIEIEHEBE

LINE-TIME DISTORTION
Cour (WF) Csaa (WF) (% typ)
470 — 0.2
100 — 0.4
100 22 0.3
47 47 0.3
22 22 0.4
10 10 0.6
EirEO

SPIHE 2 & 0% & TAERUROSDEME . B hE L 51
IS AN BUR AR (STAT) 7~ 77 il 5 58 i H (DMDO) F1
TF A fifs 25 5088 i th (CMDO) 2 #7-2 -

BEGEE

MAX7456 3 #5535 10MHz 194 11 B 80 (SCLK) . B 15 fF 7~
FEIEE A, K16 MMAXT456 2 BUEHE . Hr K CS 1 fE
B0 . 7ESCLK FAHT $dia fis ASDIN. 4 CS7AE K = H P
F, B B R4 A T4 . IR CSTEAG R AR Ky
FEHCE, AR ERAE R (RN, BRI A 85 A A
H). CSAEMARH TG, A5 RE5E — M A 2| SDINH (1
T, DA E BT T O (R i 2R AL
SPIfin4 H16hit, m8R(MSBVREZFfFasttull, (KHL
(LSBY B (& 15 FIEI 16). X FhC B A A1l A% I -
1) s Al 25 07 () Bir 68 09 B i 38 5 A B2 — 48401

BAE(EI2D). SPAT BsA7 66 4% B shid 35 A BRAER,

SOk R AR, R O AR S .
2) fE 1607 TAERANRT, MO 7R A7 i 1 52 U 4 50 02 24

PLERAE SO I DL K2 1607 30HR), Z%&120.

Maxim Integrated


Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX7456

5 TEEPROMEAY
HEE., BEERE TR

tosw

tesso

<
-a—p

t {551
‘ fesio | { tcH CSH1
SCLK —/—\—

—4 +—1ps —> ‘4— toH
son _ JQOOOO0MC_ JROO00C JOK- =+ RXGRG00R . RXXCOCOCXKXNX
1D04—> F— ‘4@ 2 ‘4— tbo3

K14, L1 it

@ | [
@ | [
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 SCLK
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MAX7456 772881 R A< 803 Bkl R 9 %5 47 % i X W REGISTER_NAME
T 5390 T A SPIZE A8 S T MAXT456 8 e, LBIT-NUMBERS]. filli, MBS0 f7 #0561 fkid

R R S sP R ol
HEV N B RMFERFEMES. G5V AELERY, T
fige X U7 [ 4 f g e 5 19 SPTHRATE 2D BRUE ]
K3 Firsapsy
WRITE READ REGISTER REGISTER
ADDRESS ADDRESS NAME DESCRIPTION
O0H 80H VMO Video Mode 0
O1H 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
O6H 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
OBH 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 RB5 Row 5 Brightness
16H 96H RB6 Row 6 Brightness
17H 97H RB7 Row 7 Brightness
18H 98H RB8 Row 8 Brightness
19H 99H RB9 Row 9 Brightness
1AH 9AH RB10 Row 10 Brightness
1BH 9BH RB11 Row 11 Brightness
1CH 9CH RB12 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 =Tk
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HHEC0FZEE(VMO) 1) STAT[S] = 0, FRFF R INVM)ARIT.

EHufk = 00H, il = S0H. 2) DMM[2] = 0, R7R7Ffifias(SRAM)B A AL T He i Bk 1 i
YT TR Ferte.
B NGFFARNT, DR DU &4
BIT DEFAULT FUNCTION
7 0 Don't Care
Video Standard Select
6 0 0 =NTSC
1=PAL
Sync Select Mode (Table 1)
Ox = Autosync select (external sync when LOS = 0 and internal sync when LOS = 1)
54 00
10 = External
11 = Internal
Enable Display of OSD Image
3 0 0 = Off
1=0n
Vertical Synchronization of On-Screen Data
2 0 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.
When a stable 27MHz clock is present, this bit is automatically cleared internally after typically
1 0 100ps. The user does not need to write a O afterwards. SP| operations should not be performed
during this time or unpredictable results may occur. The status of the bit can be checked by
reading this register after typically 100us. This register is not accessible for writing until the display
memory clear operation is finished (typically 20us).
Video Buffer Enable
0 0 0 = Enable
1 = Disable (VOUT is high impedance)
X=Xk
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R 15 Fa5(VM1)

Hiudk = 01H, i = 81H.
PGV TohR

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 VM1[6:4]
below. This bit overrides the local background control bit.

Note: In internal sync mode, the background mode bit is set to 1.

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

001 =7%

010 = 14%

6,5,4 100 011 =21%

100 = 28%

101 =35%

110 = 42%

111 =49%

Blinking Time (BT)

00 = 2 fields (33ms in NTSC mode, 40ms in PAL mode)
3,2 01 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)

Blinking Duty Cycle (On : Off)
00 =BT : BT

1,0 11 01=BT: (2xBT)
10=BT:(3xBT)

11 =(3xBT):BT

kA E & Fa5 (HOS)
bk = 02H, bk = 82H.
B/ ER - ToRRH(1#]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 M
10 0000 = No horizontal offset

11 1111 = Farthest right (+31 pixels)
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EE (I E & f7#%(VOS)
E#ist = 03H, #eHbik = 83H.
B/ TR (& 23).
BIT DEFAULT FUNCTION
7,6,5 000 Don't Care

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

4-0 10000
0000 = No vertical offset

1
1

1111 = Farthest down (-15 pixels)

DISPLAY AREA:
[ NTSC: 13 ROWS x 30 COLUMNS
PAL: 16 ROWS x 30 COLUMNS

NTSC: 234 LINES
PAL: 288 LINES

HORIZONTAL POSITION OFFSET

=
-

VSYNC }4 360 PIXELS >}

B23. FAFIERIX
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BTRERSELTESEDOMM) 5L ARN, WL LT &0
EHihl = 04H, bl = 84H. DMM[2] = 0, BRAEMERAE L TR .
BB ToRR .

BIT DEFAULT FUNCTION

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
6 0 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] = O 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

5 0 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

1 = Blinking on

4 0 Note: Blinking rate and blinking duty cycle data in the Video Mode 1 (VM1) 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]).

Invert Bit, INV

Applies to characters written in 16-bit operating mode (see Figure 24).
0 = Normal (white pixels display white, black pixels display black)

1 = Invert (white pixels display black, black pixels display white)
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£ 5, TEEPROMAY
HiEE. BEMERETH

TR E EF 7 (DMM) (£)

BIT DEFAULT 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
20us). The user does not need to write a 0 afterwards. The status of the bit can be checked by

2 0 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 VMO0[1] has been set to 1
Vertical Sync Clear
’ 0 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
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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R4 FHEREG

BACKGROUND MODE, L?:%?\llrr:gfgﬁrREggD CHARACTER
SYNC MODE VM1[7] DMM5], DM[;I[7] BACKGROUND PIXEL
0 0 Input Video
External 0 ! Gray
1 X Gray
Internal X X Gray
X =Tk,

BB BTEZES(DMAH) 5 AT, A0 2 DU &

Hiik = 0SH, B = 85H.

PGV TR

DMM[2] = 0, E/RFhiEaei AT iERTRE.

BIT DEFAULT FUNCTION
7-2 0000 00 Don't Care
Byte Selection Bit
’ 0 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 character on the display (Figure 10). The lower order 8 bits of the display-memory address is
found in DMAL[7:0].

BTSSR FZRS(DMAL) B AR, W R LR 444

Hiilk = 06H, B = 86H.

PGV ToRR

DMM[2] = 0, B/RfiitaedaaTigkotE.

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].
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ETEHEBEHERNSTELE(OMDI)  SAEAFEN, WAGHE LT &
Bl = 07H, il = 87H. DMM[2] = 0, R/R7rfifaeiiiAstTiHpRidmRE.
B/ 5Vl TERR

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.
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MAX7456
£ 5, TEEPROMAY
HiEE. BEMERETH

FHEE S E RS (CMM) B NG IERSNE, WA DL &

THE = 08H, ifeHul = 88H. 1) STAT[S] = 0, FHFA7 A NVM)ARAL .
BE/ 57 TR 2) VMOR3] = 0, OSD#ZRIL.
BIT DEFAULT FUNCTION

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 12ms 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 O 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 0.5us
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 O when the read operation has been complete.

7-0 0000 0000

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).

B
1l

TR
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MAX7456

5 TEEPROMEY
HiEE, BERERET TS

R EiE RS L (i B 77 5 (CMAH) B AL IE AN, A DL &

ik = 09H, #Eihik = 89H. 1) STAT[S] = 0, FFHfFiEHRNVM) AL,
BB TR 2) VMO[3] = 0, OSD#AEIL.
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).

FRFE AR B Fa5(CMAL) B AZAAF A, AU LN 40

il = 0AH, ik = 8AH. 1) STAT[5] = 0, FRAFiERRNVM)AIT.
B/E i ToRR . 2) VMO[3] = 0, OSD#E2E IE.

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).

FHFERHIERMA T Fa(CMDI)  SAZFAFaN, SAWE LU 5

Hibfik = OBH, #ulk = 8BH. 1) STAT[S] = 0, FAFAFfERF(NVM)AIL .
BBV TERR . 2) VMO[3] = 0, OSD#ZE L.
BIT DEFAULT FUNCTION
7,6 NA Leftmost pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
54 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 = Rig .
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MAX7456

£ 5 TEEPROMEAY
HEE., BEERE TR

OSDIN £ FiE 7 a5(OSDM)
Eiik = OCH, it = 8CH.
B/ 5 Vil JoBR .

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 crosscolor artifacts )

001: 30ns

54,3 011 010: 35ns

011: 60ns

100: 80ns

101: 110ns (minimum sharpness/minimum crosscolor artifacts)

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

001: 35ns

2,1,0 011 010: 50ns

011: 75ns

100: 100ns

101: 120ns (minimum sharpness/minimum crosscolor artifacts)

ENTEEFFE(RBO-RB15) 1115 R0, &G —1TH TS ENTSCHIXH H13,
MiAE = 10H + 755 SHohk = I0HE1FH, dest = oop  PALBIRNIS GREHHED).
Z9FH, /51N JoPR .

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%

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%

01 =100%

10 = 90%

11 =80%

3,2 00

1,0 01
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MAX7456
£ TEEPROME]
HiFE. EEEFTTRS

OSDEH FE#F#5(OSDBL)  Hitfrge. Wik, BECGHMN, EIREBOZF 74,

Suhk = 6CH, iHutl = ECH. BERML, BEEEERENFE.
BB AR A A T B L(3:0], RAERS

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 MAX7456, do not change the

— XXXX
0-3 values of these bits.

xxxx = T Bs—FIRER 16 TMEAIT T — 10 X — B YORAAF EEMAX 7456, LR (s Z R V)5, BAEGHER 5T Hisk
1A.

KA B 775 (STAT)
B = AxH.
BEYm - K.
BIT DEFAULT FUNCTION
7 NA Don’t Care
Reset Mode
6 NA 0 = Clear when power-up reset mode is complete. Occurs 50ms (typ) following stable Vpp (Figure 22)

1 = Set when in power-up reset mode

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

VSYNC Output Level
4 NA 0 = Active during vertical sync time
1 = Inactive otherwise

HSYNC Output 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

! NA 1 =NTSC signal is detected at VIN
0 NA 0 = PAL signal is not detected at VIN
1 = PAL signal is detected at VIN
NA = i /.
X = Ix.
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MAX7456
&5 TEEPROMEY
HiBE., HEEEFEETES
ETEHENIENHFESHIDMDO)  EAEUNFMRE, DAL LIT &
Ak = BxH. DMM[2] = 0, B/RfiEfitasi% A TiERridFE.

BT .

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

8-Bit Operation Mode (DMM[6] = 1):
If DMAHI[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
7.0 NA The LBC, BLK, and INV bits are described in the Display Memory Mode register.
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 = fiE .
X = kX

FHFERHES Y EF 7R (CMDO)  BAZT A, A2t e LU &t

S AL = CxH 1) STAT[S] = 0, FHFFFffArNVM)AI .
Be/E v i 2) VMO[3] = 0, OSD#ZE L.
BIT DEFAULT FUNCTION
7,6 NA Leftmost pixel. 00 = Black, 10 = White, 01 or 11 = Transparent (see Figure 11)
54 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 = i .
X = Ix.
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MAX7456
£ TEEPROME]
HiFE. EEEFE TS

g =t

FHFEIEESIRIE
— W HEEMNVMZEFF il ge 5 A& B 2755 (54 F
TR R . X DUl (64 ) B ERRAM LB (E S
FP13). B SPU O, B VBB RAM ) — A F15 .
Wi — 4 SPIAT A MNVM B A B F 2 B 4 RAM.
EINVMEHFFZ IS BENFEHFFTHIL B
EN—IMFHFER:
1) BAVMO[3] =0, 2k FOSDE& Es.
2) EH ACMAH[7:0] = xxH, EHEE A K)FR0-255) (&
10F1F13).
3) B ACMAL[7:0] = xxH, BEHFEEAFEHHINELE
FA7(0-63) (BI10F1E 13).
4) 5 ACMDI[7:0] = xxH, &EFHAIETTHEEE
(K11 FIE 13).

5) HEBRRIFPRA, BT EERH A S T
RAFIHEBERAMA .

6) B ACMM[7:0] = 1010xxxx, MEHRAME AFINVM
MEFH (E 13). EX —RIEfE s, FRAAF G R
(B K20 12ms. AT LLEZESTAT[S]#fANVM 5 i3 72 2
TTERL -

7 BAVMOB] =1, ffEOSDEE B,

EREENER:

1) 5AVMO[3] =0, £ -OSDEE B~.

2) 5 ACMAH[7:0] = xxH, EHZEBBHIFEF(0-255) (B
10F1F13).

3) B ACMM[7:0]=0101xxxx, KrF4F5HE MNVMiZ A F|
BEERAM (] 13).

4) B ACMAL[7:0] = xxH, HEHEEEUHFHPRIN%
FFA5(0-63) (B 10F1E 13).

5) BEECMDO[7:0] = xxH, EHREBHR4NZ KRBT
T(E11FE13).

6) MWIEIRBHIZEF.

7 BACMDI[7:0] = xxH, ¥BHEWILZHIFETE
] 2| g5 A% RAM (] 11 HITE 13).

8) METEERSRIZLRT, HETANRREAR
BRRAM .

38

9) B ACMM[7:0] = 1010xxxx, ¥8iERAMEUEE A F
NVM A (E13). 7EiX —#IE R, FR R
I [A] S5 R 12ms . A LR STAT[S1HIANVM 5 i 72

10) EAVMO[3] =1, HAEOSDEER IR,

MEHFFIEFERFFF DRI BT

1) BEAVMO[3]=0, 2 -OSDEI4.

2) HACMAH[7:0] = xxH, EHEEIAYF4F(0-255) (K
10F0& 13).

3) B ACMM[7:0] = 0101xxxx, ¥ FF5dE MNVMiEZ A F
BAERAMPP(E 13).

4) 5 ACMAL[7:0] = xxH, EHFREZBAFZH P44
KF(0-63) (K101 13).

5) iEELCMDO[7:0] = xxH, BEBUER M AT ikd N2 K7
(E 11 FI1E 13).

6) HELBRAFAES, ZE4RZEEN LT .

7)) BEAVMO[3] =1, ffifEOSDEIEEx.

TR RE

PUR A B H Xt OSDIR I E R . 15 B ibes

I AN B A I

1) BAVMOB]=1, f#EEOSDEEE .

2) S5 AOSDBL[4] =0, f#fEHshOSD R FHH. X4
IETIEBMOSDEMG = . % FERa a4 T)
WIH[3:0], AEEBHOXSN. Kb, Beks4anint,
G OSDBL[7:0], & sE40r, RIFE EEHE
BT .

BRI EEET
5 ADMME] =1, LUASISB R T B ERIE. X —fff
— A0S, (EWRIRAE TR 2 A, RS AR
AAE RN E R . BRAESEAUR , DMMI2YE 1 3% (i
%

(BT, EANETEESIEE
) R0 e B A FAENE, SO TAEMR R RTG. X —H
AEXFNE —-FEFEARLMNEFREFETESHES).
X =B AR F 160 TAERE, E160 TEKRNT, X4
BA—NFEHR, NDMM[S5:31E sh&E #7455 @tk 77
(E19).
EADMMI6] = 1, L TAERE.
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MERFHERES AFRFIFT:

1) EADMAH[1] =0, DIEAFEFFHNEFI.

2) H ADMAH[0] =x, PAiE#HEMSB, H ADMAL[7:0] =
xxH, PAUIEBERZE A FAF 5 bk iR 60 5% . 1%
W T A s e LR E (E S % K 10).

3) BEE A RIRAERS A IE T AT (CA[T:0DE A E
DMDI[7:01% (iE & % K10, E12F1E 19).

MERFEESAFHBEHEFD:

1) EADMAH[l] =1, PAEAFFREFT.

2) B ADMAH[0] = x, %E#HMSB, 5 ADMAL[7:0] = xxH,
DI 25 A B i AR AL B dE - i bk e
TR s s BRI AL E (E10).

3) KEEABREHES R EEFTTE AR DMDI[7:0]
HEZHE10F1E 19).

H16EXT, EAETHEHBENILR

160 TARBE IR & 1 WonAr il i % . XRWA, 5§

A—DFFF, FDMMIS:3]1E h&E #2745 @51,

T A 74 SPTE #8F A U R rl O e 21 — U (B 19).

X — 8T, A B A SR Ar a4 09 545 50 M A Y

JEET . R, DR D £ 4 3l WA A R Y

Rt B HORE T8O TARR, S TARHET, 4

TR IE T S AR BRI, S AN TAT

JREFH(ESERS).

1) EADMMI6] =0, @160 TAER.

2) HADMM[5:3] = xxx, BEAMERERILBC). NIF
BLK)M R L (INV)EHEAL, fE160 TAEREAI, XL
BOE KN T 5 AR R S 1T A 745 L.

3) HADMAH[0] = x, EHEGAFAFH IR IERMSB,
B ADMAL[7:0] = xxH, BEHMRAHMIE. %M k66 E
FAHE o~ LAOLEGES % 10).

4) K EH AE R RS B AT Ik (CA[T:0) B A
FIDMDI[7:0]%1 . — F A7 fif 1X 46555 Mk H DMM[5:3]
)7 J 1 (B 121 19) -
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MAX7456

5 TEEPROMEAY
HEE., BEERE TR

EE B EEXH, SNETEFEEHFNEE

Hohid i | s e — S5 A FR N7k,

NS T 5 AN BRI g . EERs ENAESR

A, NERTEZERFHEE, RAZEL. X~

/b7 SPIAT A B (152 % 3K 5).

8L TEHE= B :

1) G ADMAH[1] =0, ®HEEEEAFLFIFT; 5
ADMAH[1] = 1, ®&HBEEEAFHBETT.

2) HEEEA T, 5 ADMAH[0] = X, G54 bl
BIMSB; B ADMAL[7:0] = XX, M4 ik b hk i 1%
QLB . %N E A F R R AR B 0L
(BESZE10HIE2]).

3) HADMM[0] = 1, & H3hsi.

4) HADMMI6] = 1, &S TIEMR.

5) AR EFERINT S ANCAYE, A BRfERE L,
U RREATERAE . B s, B 3hisiE DMDI[7:0]
sk S#EZE, SRt E s, &
B BRI R AR RE.

6) S ACA =FFh, 45 E shifmiz.

AR EEIEEER T, RREM A E7ECA[7:.0] = FFh

HIFAF. Hohh e R 2 i, S RETRL.

16 i TAE#E AT :

) BFEEERLT, 5ADMAH0] = X, S EiEHIE
BIMSB; B ADMAL[7:0] = XX, M 1GHhE 1 11%
QLA ECHE . MR E A F R R AL E
(HESZE10HE2]).

2) S ADMMIO] = 1, % & A 3hk i,

3) B ADMMI6] =0, HE 160 TAERE.

4) 5 ADMM[5:3] = XXX, B &N AT IAF/F A
M5 S HILBC). AARBLK) A A INV) @ A .
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MAX7456

5 TEEPROMEAY
HEE., BEERE TS

S) R EFHIFEACAKIE, # A B RERSEL.
XL [F] Sk H DMM[S: 31 AT BT — I, 15
ZZE19, WHAFRE, AshEEET, A3
W EDMDI[7:0]/ itk . B#IEZ)E, B/RFiEasih
HEE s, HER AT RE.

6) HACA =FFh, 45 Hshmii.

R EESEMERAT, RRef A 7ECA[7:.0] = FFh

HIFHRF . Hshib s atal w2 al, SerE R

8N, EHETFFEIES0I4 R

1) EADMMI6] =1, 8 0 TAERIL.

2) 5 ADMAH[1]=0, SRFFMIFET, iETA
DMAH[1] = 1, EEFREHETT.

3) B ADMAH[O0], e Z B i ik MSB (&10).

4) E ADMAL[7:0], #E47 Bi B ok i MSB A A
(A AL £ (B 10) -

5) BEEDMDO[7:0], M7 a5 o 1 7 1807 B 152 BUE
(& 10).

16T BT, ERETRFHEFILR
1) 5 ADMMI6] =0, #1661 TAEH.

2) G ADMAH[0] = x, iE#ZEUCF 47 $df st ik r-9MSB,
B ADMAL[7:0] = xxH, B bt A9 A 8dE . %3t
A E F A Bon gy AL E (S % 10).

*®5. BIRFMHERVIREINFISPIRE

3) ZEUDMDO[15:0], M 717 s BT it 0 B S A
HHEF M FEFRETEY . £ R R
HE(CALT:0D), B AFHEEFAREA(E20).
B, O RBURER, FAREF I RAHESIRE T E A
BAERT I BLHES . 6 S % B A B A s
(DMDO)ER4r 20, T fiff 152 BUER AR B9 % @ 2 7 A or
HEF VLB .

R AR IR N AT A S U SR A SPLIE /s 77 i 52

FETRIIE & A, T Z2006 P SR se /R i oK, 783X BER ] oy,

T BN RES BRI AR RS . 523 (6] 4 OSD @ Hrhsy .

[F% OSD E #f
TSR PR S R A 0 o AR AR U SR A SPLEE /R A7 % e R [
W&, FF RSB AS RS . 783718 B8] B 118 5 A
RAF it 28 0T LABS 1L OSDEME BRI A i . f# FIVSYNC/E
h ENVAEFRZ W, R B B OR A i R AT E B AR DS
WX —RE. B, EEABRGEMHEER A, nf[F$
1LOSDEI&, B A Z G FFAHREGES % VMO[3:2])-

BH LRI %1 0SD
MAX7456 2 fit — A TTLI it i (CLKOUT), Al 4K 3k 55 —
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