i H R

CS7123

- 240MHz - CS7123
. 10 D/A 10
- SFDR DA TTL
S0MHZ IMHZ
—70dB 10 5V
. 140MHZ 40HMZ 3.3V
-53dB - CS7123 1
- RS-343A/RS-170 — —_
. DA omA SYNC 2 BLANK
26mA
- TTL CSr7123 CSr123 5V
1.23Vv CMOS CMOS
+5V/+3.3V
3V 30mw - CS7123 48 LQFP
3V 6mw
-40 85
(1600x1200@100HZ)
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BLACK ™ } » “BLACK AND
SYNC O » SYNC LOGIC

DATA N »O 10R
Rg‘ROi:: REGISTER |20 | DAC ) >I|0_R

DATA =\ >0 106
eg-eoi@ RecisTer |10 | DAC ) >im

DATA N > 10B
Bg'Boi:lo: REGISTER |10 | DAC ) >im
SSRTE ¢ POWER-DOWN VOLTAGE

MODE REFERENCE O Veer
CLOCKO CIRCUIT

GND Reer  COMP

1 CS7123
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GO[L]| e [36] VRER
\
G1[] 1 Bk 1 cOMP
G2[] 1 IOR
G3[] [ 1 IOR
G4[ ] L 110G
o« CS7123 oo
G6[ ] ] Vaa
G7[] ] Vaa
G8[ ] 1 IOB
GO[] ] IOB
BLACK [] | IGND
SYNC [:2] ]IGND
o] L1 L O OO OF O L O O LI [z
= © = A o I v O T © o M
= M M M M MM M MMM MY
3
o
2 CS7123
1
TTL
G0-G9 GO
1-10
PCB
TTL IOR 10B
11 BLANK 10G RO-R9 G1-G9 BO0-B9
TTL 40 IRE
12 SYNC 10G
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green
SYNC 0
13 VAA 5V + 5% VAA
TTL
14-23 | BO-B9 BO
PCB
RO-R9 G1-G9 BO-B9 SYNC
24 | cLock S
BLANK
TTL
25 26 | GND
RGB RS-343 RS-170
27 |OB 75W
75W
28 I0B
20 30 | VAA 5V + 5% VAA
RGB RS-343 RS-170
31 10G 75W
32 10G
75W
RGB RS-343 RS-170
33 IOR 75W
34 IOR
75W
0.1
35 | comp !
COMP  VAA
36
Ve 1.235
R, 10G
37 Reer
Rer =11.445" Ve (V)/10G(mA) (
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)
- IOR 10B
SET

IOR, 0B = 7.992" Ve (V )/ Reer (W)

38 PSAVE
TTL
39-40 RO-R9 BO
PCB
g R AT g
b — [T —
. A — ; ; z
7 _}\ — E E /| — !
25 1 B = V= Cwl
ul 1L 1= : [T — 5
s [0

=0y W

____X v v

y__ - -
= =
3 CSr123
2
Y VAA = +5V + 5%,V =1.235V, Ry, =560W,C, =10uF
Tun 10 Tyax s T, =110
DA 10 Bits
INL -1 +0.4 +1 LSB
DNL -1 +0.25 +1 LSB
VIH 2 \%
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Vv, 0.8 V|V, =00v
Vin -1 +1 A | Vin =Vip
PSAVE 20 UA
Ci 10 pF
DAC
20 26.5 mA .
Sync=High
R/G/B
2.0 185 mA
DAC,Sync=Low
DAC DAC 10 5 %
Voo 0 +14 \Y
Rour 100 KO
Cour 10 pF | loyr =0MA
DAC Output=0
-0.025 +0.025 | %FSR
-5.0 +5.0 %FSR | FSR=17.62mA
Vier
112 1.235 135 Vv
3.4 9 mA | fox =50MH,
105 15 mA fCLK =140MH,
18 25 mA | fo =240MH,
67 72 mA | Rgr =560W
8 mA | Rg =4933W
PSAVE=Low,
21 50 mA
Voo
0.1 0.5 %
Y VAA = +5V £5%,Vper =1.235V, Re, =560W,C, =10uF
W405 518057
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Tun 10 Tyax s

T, =110

SFDR
fo« =50MH, fo,; =1.00MH, 67 dBc
fo =50MH, fo,; = 251MH, 67 dBc
fo« =50MH, fo,; =504MH, 63 dBc
fo =50MH, fo,; =20.2MH, 55 dBc
fo« =100MH, fo,, = 2.5IMH, 62 dBc
fo« =100MH, fo, =5.04MH, 60 dBc
fo« =100MH, fo,r =20.2MH, 54 dBc
fo« =100MH, fo,; =40.4MH, 48 dBc
fo =140MH, fo,, =2.51MH, 57 dBc
fo =140MH, o, =5.04MH, 58 dBc
fo =140MH, fo,; =20.2MH, 52 dBc
fo =140MH, fo,, =40.4MH, 4 dBc
fo« =50MH, fo,; =1.00MH, 70 dBc
fo =50MH, fo,; = 251MH, 70 dBc
fo« =50MH, fo,; =5.04MH, 65 dBc
fo« =50MH, fo,; =20.2MH, 54 dBc
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fo« =100MH, fo, =25IMH, 67 dBc
fo« =100MH, fo,, =5.04MH, 63 dBc
fo« =100MH, fo, =20.2MH, 58 dBc
fo« =100MH, fo,; =40.4MH, 52 dBc
fo =140MH, fo,, =2.5IMH, 62 dBc
fo =140MH, fo, =5.04MH, 61 dBc
fo =140MH, fo,; =20.2MH, 55 dBc
fo =140MH, fo . =40.4MH, 53 dBc
fox =50MH, fo,; =1.0OMH, 1MHZ 77 dBc
fo« =50MH, fo,; =5.04MH, 2MHZ 73 dBc
fo =140MH, fo,; =5.04MH, 4MHZ 64 dBc
fo =50MH, fo,; =1.0OMH, 1MHZ 74 dBc
fo« =50MH, fo,; =5.00MH, 2MHZ 73 dBc
fo =140MH, fo,; =5.00MH, 4MHZ 60 dBc
THD
fox =50MH, fo,; =1.00OMH, T, =+25 66 dBc
fox =50MH, four =LOOMH, T, 10 Tyu 65 dBc
fo« =50MH, fo,; =2.00MH, 64 dBc
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fox =100MH, f.,; =2.00MH, 63 dBc
fox =140MH, fo,; =2.00MH, 55 dBc
DAC
10 pVvs
DACu crosstalk 23 dB
22 dB
33 dB
5V VAA = +5V +5%,Vpee =1.235/, Ry, =560W,C, =10uF
Tun 10 Tyaxs T, =110
t, 55 ns
10 ns
/ t,*
15 ns
ty°
1 2 ns
ty°
7 0.5 50 MHz | 50MHz Grade
fCLK
7 0.5 140 | MHz | 140MHz Grade
1:CLK
7 0.5 240 | MHz | 240MHz Grade
1:CLK
t, 15 ns
t, 25 ns
t, 1.875 11 ns fMAX — 240MHz
1.875 1.25
t, " | f,. = 240MHz
W405 518057
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2.85
t, " f . =140MHz
2.85
ts "1, =140MHz
8.0
t, "1 £, =50MHz
8.0
ty "1 £, =50MHz
L 6 1.0 1.0 1.0
Pipeline tep
2 10 ns
PSAVE 1,0
— ¢
“— t4 t5
CLOCK
|
|
|
DIGITAL INPUTS _,: 0
(R9~R0O. G9~GO. B9~BO. DATA :
SYNC. BLACK) — tu —

ANALOG OUTPUTS
(TIOR. TOG. TOB,

TOR. TOG. TOB) A e
1.
3.3V VAA = +5V + 5%, Ve =1.235V, Ry, =560W,C, =10uF
Tun 10 Tyax s T, =110
DA 10 Bits
INL -1 +04 +1 LSB
DNL -1 +0.25 +1 LSB
2 \
VIH
VIL 0.8 \ VIN 00V
-1 +1 uA —
Viy Vin =V
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PSAVE 20 uA
10 oF
ClN
2.0 26.5 mA DAC
Sync=High
2.0 18.5 mA R/G/B DAC,Sync=Low
DAC DAC 1.0 5 %
0 +1.4 \
VOC
100 KO
ROUT
10 pF _
Cour lour = O0mMA
-0.025 +0.025 %FSR | DAC Output=0
-5.0 +5.0 %FSR | FSR=17.62mA
1.12 1.235 1.35 \Y
Veer
34 9 mA fCLK — 5OMHZ
105 15 mA fCLK — 140MH )
18 2 MA | £, = 240MH,
67 72 ™[ R - seow
8 MA | Ry, =4933W
2.1 5.0 mA PSAVE=Low,
VDD
01 05 %
33V VAA = +5V +5% V.. =1.235V, Ry, =560W,C, = 10uF
T 10 Tyms T, =110
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SFDR
fax =50MH,  fo,r =1.00MH, 67 dBc
fox =50MH, f,,; =251MH, 67 dBc
fox =50MH, fo,; =5.04MH, 63 dBc
fox =50MH, f,,; =20.2MH, 55 dBc
fox =100MH, fo,; =251MH, 62 dBc
fox =100MH, f,; =5.04MH, 60 dBc
fox =100MH, f,,; =20.2MH, >4 dBc
fox =100MH, f,; =40.4MH, 48 dBc
fox =140MH, f,,; =251MH, S7 dBc
fox =140MH, f,,; =5.04MH, S8 dBc
fox =140MH, f,; =20.2MH, 52 dBc
fox =140MH, f,,; =40.4MH, 41 dBc
fox =50MH, f,,; =1.00MH, 70 dBc
fox =50MH, f,,; =251MH, 70 dBc
fox =50MH, f,,; =5.04MH, 65 dBc
fox =50MH, f,,; =20.2MH, >4 dBc
fox =100MH, f,,; =251MH, 67 dBc
fox =100MH, f,,; =5.04MH, 63 dBc
W405 518057
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fox =100MH, f,,; =20.2MH, S8 dBc
fox =100MH, f,; =40.4MH, 52 dBc
fox =140MH, f,; =251MH, 62 dBc
fox =140MH, f,,; =5.04MH, 61 dBc
fox =140MH, f,,; =20.2MH, 55 dBc
fox =140MH, fo,; =40.4MH, 53 dBc
fox =50MH, fo,; =1.00MH, 1MHZ " dBc
fox =50MH, fo,; =5.04MH, 2MHZ 73 dBc
fo =140MH, f,,, =5.04MH, 4MHZ 64 dBc
fox =50MH, fo,; =1.00MH, 1MHZ “ dBc
fox =50MH, fo,; =5.00MH, 2MHZ 73 dBc
fo =140MH, f,,; =5.00MH, 4MHZ 60 dBc
THD
fox =50MH, f,,;, =100MH, T, =+25 66 dBc
fox =50MH, fo =1.00MH, T, to T, 65 dBc
fox =50MH, f,,; =2.00MH, 64 dBc
fox =100MH, f,,; =2.00MH, 64 dBc
fox =140MH, f,; =2.00MH, 55 dBc
DAC
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10 pVs
DACu crosstalk 23 dB
22 dB
33 dB
3.3V VAA = +5V 5%,V =1.235V, Ry =560W,C, =10uF
Tun © Tyax s T, =110
t, 7.5 ns
10 ns
/ t,
15
t85 ns
t96 1 2 ns
7 0.5 50 MHz | 50MHz Grade
fCLK
7 05 140 MHz | 140MHz Grade
fCLK
7 0.5 240 MHz | 240MHz Grade
fCLK
1.
t, 5 ns
t, 25 ns
t, 1.875 11 ns fMAX — 240MHz
1.875 1.25
t, "] £, = 240MHz
t, 285 "], =140MHz
t, 285 S| £, =140MHz
8.0
t, " | f, =50MHz
W405 518057
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t, 80 "] f,. =50MHz
. 6 1.0 1.0 10
Pipeline tep
2 10
PSAVE ' ns
— ¢
CLOCK |
|
|
DIGITAL INPUTS _,: I
(R9~R0O. G9~GO. B9~BO. DATA :r
SYNC. BLACK) — 1 —
t8
ANALOG OUTPUTS i e
(IOR, T0G. TOB. :
TOR. TOG. TOB) o ke
4
CS7123 10 DJ/A 10
30 RO-R9 GO0O-G9 ,B0-B9 10
DAC
CLOCK VAR VAR N G VA
|
|
DIGITAL INPUTS :
(R9~R0O. G9~GO. B9~BO. X :X
SYNC. BLACK) |
ANALOG OUTPUTS |
(TOR., TOG. TOB. I —
TOR. TOG. TOB) !
4 CS7123
CS7123 BLANK SYNC
BLANK SYNC RGB
BLANK SYNC 5
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CS7123 RGB BLANK  SYNC 1

BLANK SYNC TTL

REDBLUE |  GREEN

mA \4 mA \Y

1862 | 0.7 | 26.67 | 1.000 k WHITE LEVEL
100 IRE

y —_
0 805 | 03 X BLANK LEVEL
43 IRE
0 0 Y. SYNC LEVEL

VE: 1) Bk B 759
2) Vrer=1. 235V, Rser=530Q ,

5 RGB
1 Rer =530W R g =37.5W
DAC
10G(mA) 10G(mA) IOR/IOB | TOR/IOB SYNC | BLANK
WHITE LEVEL 26.67 0 18.62 0 1 1 3FFH
VIDEO Video+8.05 | 18.62-Video | Video 18.62-Video |1 1 Data
VIDEO to BLANK | Video 18.62-Video | Video 18.62-Video | O 1 Data
BLACK LEVEL 8.05 18.62 0 18.62 1 1 O0OH
BLACK toBLANK | 0 18.62 0 18.62 0 1 O0OH
BLANK LEVEL 8.05 18.62 0 18.62 1 0 XxxH
SYNC LEVEL 0 18.62 0 18.62 0 0 xxxH
CS7123 dot rate
Dot Rate=(Hor zRes)” (Vert Res) ~ (Refresh Rate)/(Rerace Factor)
Horiz Res =Number of Pixelg/line.( )
Vert Res = Number of Pixels/Frame.( )
Refresh Rate = 60Hz
30Hz
Retrace factor =
0.8
1024 1024 60Hz 0.8
Dot Rate =1024" 1024" 60/0.8
=76.8MHz
78.6MHz CS7123
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CS7123 TTL T4F244

Cs7123 SYNC

HSYNC VSYNC SYNC

SYNC
10G
SYNC
Cs7123 Veer 0.1uF
1.23v AD1580
RSET RS:_F
|OG(MA) =11.445" Veer (V)/ Reer (W) (
IOR, 10B = 7.992" Ve (V)/ Rer (W)
Rer 22
D/A
Cs7123 10 DIA
bit=" 1" bit=

o DAC
CSr123 CSr123

RGB 37.5W 75W 6

RGB 75W
75W RS-343A
RS-170 75W 7 DAC
DAC Z, 75W 150W
RS-343A RS-170 DA “ Video
Formats& Required L oad Terminations’
21 22a 75W
CS7123  SYNC  BLANK
W405 518057
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I SYNC BLANK

IOR,I0G,I0B

Z0=T758)

(CABLE)

Z1.=75Q
(MONITOR)

Zs=75Q
(SOURCE
TERMINATION)

TERMINATION REPEATED THREE TIMES
FOR RED, GREEN AND BLUE DACs

K6 E%T RS-343 A MRS N 253k

IOR,1I0G,IOB

Zo=75Q2

Z1=1500Q
(MONITOR)

Zs=150Q
(SOURCE
TERMINATION)

TERMINATION REPEATED THREE TIMES
FOR RED, GREEN AND BLUE DACs

K7 %% RS-170A I N\ 253

CSr7123
RED,GREEN,BULE
0
75W 37.5W  I0B 10G 37.5W

CS7123
23

10

AD84x

AD9617
RS-343A RS170

PCB
CS7123 CSr123

23

IOR

AD
80MHz
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PCB 25 CS7123 CS7123

VAA GND
CSs7123
PCB 25 CSs7123
PCB CS7123  VAA
PCB 25
CS7123
PCB Cs7123
PCB PCB
25
0.1uF VAA
Cs7123
dc Murata BNX002 PCB EMI
Cs7123
CSr7123
PCB VCC
CSs7123
75W
CS7123
PCB “ design and layout of aVideo a Graphics System for Reduced EMI.”
AD no.E1309-15-10/89
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