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TRIPLE 8-BIT D/A CONVERTER

= 3 CHANNEL D/A CONVERTER

» 8-BIT RESOLUTION

= 70 MEGASAMPLES PER SECOND CONVER-
SION RATE

= AUXILIARY ANALOG R, G, B, SWITCHING
CAPABILITIES

» SINGLE VOLTAGE +5V OPERATION

= ON-CHIP VOLTAGE REFERENCE

= VOLTAGE OUTPUT BUFFER AMPLIFIER

= TTL COMPATIBLE DIGITAL INPUTS

= BINARY INPUT ON ALL CHANNELS

= 2'S COMPLEMENT INPUT CAPABILITY ON
TWO CHANNELS

= MONOLITHIC BIPOLAR

= 850 mW POWER DISSIPATION

= OPERATING TEMPERATURE RANGE
0°C to + 70°C ORDER CODE : STV8438

SHRINK 42
(Plastic Package)

DESCRIPTION

This Digitai-to-Analog converter is a monolithic
voltage output converter which can accept TTL-
level digital input voltages.

The STV8438 contains three 8-bit D/A converters
with a high performance on-chip voltage reference.
Internal analog multiplexing between the signals
from the internal D/A converter and from auxiliary ORDER CODE : STV8438CV
analog R, G, B signals is provided. Either binary or
2’s Complement inputs are available for two of the
three channels.

This device is particularly recommended for use in
video processing applications with the capability of
70Msps data conversion rate with excellent li-
nearity.

PQFP 44
(Plastic Package)

May 1992 111
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5TV8438

PIN CONNECTIONS

8438-01.TBL

SHRINK 42 PQFP 44
A- T RR2TRREE3CHS
coM 1 42 CLK - raT T
G7 2 411  RC 11109 8 7 6 5 4 3 2 1
G6 3 40 BO RO 12 O 44| “ca
G5 4 39 B1 Voo (B) 13 43 [ G5
G4 5 38 | BD GND (D) ] 14 2 as
Vee (A) 15 M |_a7
G3 6 37 . B3 GND (a).—] 18 40 = com
G2 7 36 B4 RESERVED - 17 39 [~ RESERVED
G1 18 3] BS Rour 18
Go 9 34 86 Raux —f 19
R7 10 33 87 GNS " 2?
Re | 11 21 Meem ijl 2
R5 12 31 B GND (D) \23 24 25 26 27 28 29 30 31 32 33
S O Yeow JLl o _ L
R3 14 29 Baux T 33258858838
R2 15 28 [ Bour % e :’% RS
R1 16 27 GND (A) 8438-02.EPS
RO 17 26 Gaux
VCC (D) 18 25 GOUT
GND (D) _ | 19 24 | GND(A)
VCC (A} 20 23 R/\U)(
GND (A) |21 22 Rour
8438-01.EPS
PIN ASSIGNMENT (SHRINK 42)
N’ Pin Number Symbol Type Function
1 com | Analog switch selection
2t09 1 G<07> | Digital input channel G
10to0 17 R < 0:7> | Digital input channel R
18 to 32 Vee (D) | Digital power supply
L 19 to 31 GND (D) | Digital ground
h 2010 30 Vce (A) o | Analog power supply
21 GND (A) | Analog R channel ground
;7 22 1 Rour @) Analog output, R channel
23 Raux ! Auxiliary analog input, R channel
i 24 1 GND (A) | Analog G channel ground
L 25 ~ Gour : o] Analog output, G channel )
26 Gaux | Auxiliary analog input, G channel
27 ' 'GND (A) ) | Analog B channel ground
28 Bou1 O Analog output, B channel
29 Baux | Auxiliary analog input, B channel
3310 40 B<07> [ Digital input channel B
41 R/C | Binary or 2's complement selection
42 CLK | Clock input
2/11 K
7 S6S-THOMSON

152

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003



STV8438

PIN DESCRIPTION

COM : Digital or analog inputs selection

This TTL input selects on the output stage the
signal from the D/A converter or the signal from the
external analog input. The three internal analog
switches are activated by the COM signal.

COM = 0 connects auxiliary analog inputs to output
amplifier

COM = 1 connects internal digital channel to out-
put amplifier

G <0:7> : Digital input channel G

These TTL 8-Bit input data are sampled on the
rising edge of the clock CLK. Gg is the LSB and G7
the MSB, coding is binary.

R <0:7>: Digital input channel R

These TTL 8-Bit input data are sampled on the
rising edge of the clock CLK. Ro is the LSB and Ry
the MSB. Coding is binary if the R/C input is high,
coding is 2's complement if the R/C input is low.

B <0:7> : Digital input channel B

These TTL 8-Bit input data are sampled on the
rising edge of the clock CLK. Bg is the LSB and B7
the MSB. Coding is binary if the R/C input is high,
coding is 2’'s complement if the R/C input is low.

R/C : Binary/2’s complement coding selection
This TTL input selects the coding type on R and B
channels.

R/C = 0 selects 2's complement coding on R and
B channels

R/C =1 selects Binary coding on R and B channels

Raux : Auxiliary analog input, R channel

This analog input is connected to the output Rout
through the output amplifier if the COM signal is
low.

Gaux : Auxiliary analog input, G channel
This analog input is connected to the output Gout
through the output amplfier if the COM signal is low.

Baux : Auxiliary analog input, B channel

This analog input is connected to the output Bout
through the output amplifier if the COM signal is
low.

Rourt : Analog output, R channel

This voltage analog output corresponds to the digi-
tal channel R if the COM signal is high or to the
auxiliary analog input Raux it the COM signal is low.

GOUT : Analog output, G channel

This voltage analog output corresponds to the digi-
tal channel G if the COM signal is high or to the
auxiliary analog input Gauxif the COM signal is low.

BOUT : Analog output, B channel

This voltage analog output corresponds to the digi-
tal channel B if the COM signal is high or to the
auxiliary analog input Baux if the COM signal is low.

CLK : Clock signal

The digital inputs are sampled on the rising edge
of this TTL input signal.

Vce (A) / GND (A) : Analog power supply

Vce (D) / GND (D) : Digital power supply.

Copyright (c) 1988-93 Reed Publishing (USA) Inc.
ALL RIGHTS RESERVED.

THIS IMAGE DATABASE HAS BEEN CREATED BY CAHNERS
TECHNICAL INFORMATION SERVICE, A DIVISION OF
REED PUBLISHING (USA)., AND IS PROPRIETARY TO
CAHNERS TECHNICAL INFORMATION SERVICE. NO PART
OF THIS DATABASE MAY BE DUPLICATED IN HARD COPY
OR MACHINE READABLE FORM WITHOUT PRIOR WRITTEN
AUTHORIZATION FROM CAHNERS TECHNICAL INFORMATION
SERVICE, EXCEPT THAT LICENSEE IS GRANTED A
LIMITED, NON-EXCLUSIVE LICENSE TO REPRODUCE
LIMITED PORTIONS OF THE DATABASE FOR LICENSEE’S
INTERNAL USE PROVIDED THAT A SUITABLE NOTICE OF
COPYRIGHT IS INCLUDED ON ALL COPIES. UNDER NO
CIRCUMSTANCES MAY COPIES BE MADE FOR RESALE IN
ANY MEDIA.
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(§7 SGS-THOMSON __
153

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003



STV8438

BLOCK DIAGRAM
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CIRCUIT DESCRIPTION

The STV8438 is designed with 3 identical D/A
converters. Each D/A converter is constituted of
two 4-bit DACs separated by a current divider the
elementary DAC is composed of multiple identical
current switches supplied with the same current
allowing high speed conversion rate.

DIGITAL INPUT CHANNELS

The STV8438 supports binary coding on the 3 R,
G, B, input channels when R/C pin is high. When
R/C pin is low, a 2's complement coding is applied
to the R and B channels this provides the capability
to use the STV8438 with luminance and chromin-
ance coded signal ; the luminance signal (usually
called Y) being applied to the G channel, the chro-
minance signals (called U, V) being applied respec-

tively to the R and B channels.
The input range on Y signal is 0/255 and the input
range on both U, V signals is -128/+127. Whatever
binary coding or 2’s complement coding the output
voltage isinthe range of 1.685V for the lowest code
to 3.315V for the highest code.

ANALOG INPUT CHANNELS

The STV8438 provides the capability to switch the
output voltage from signals coming from the digital
channels or from signal coming from auxiliary
analog inputs. When COM signal is low, the auxi-
liary analog signals are connected to the output
amplifier internaly clamped to the 16th digital step.
When COM signal is high, the digital inputs after
D/A conversion are connected to the output ampli-
fier.

4/11 -
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STV8438

ANALOG OUTPUTS

The output voltage amplifiers have an outputrange
of 1.685V to 3.315V. The 1.685V corresponds to
the binary code © (R/C = 1) or to the 2’s comple-

ment code -1

to the maximum value on the digital code 255 if
R/C =0, +127 if R/C = 1.

The STV8438 provides a step if 6.39mV per LSB.
Using the analog input signal (COM = 0), the output
28 (R/C = 0). The 3.315V corresponds amplifier has a gain of 2.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage 8 \
7P;¢ Power Dissipation 1.8 w
Toper Operating Temperature - 4010 85 °c
Tsig Storage Temperature -55to 150 S e
DC ELECTRICAL CHARACTERISTICS (Temperature 0 to 70°C, Vcc + 5%)
Symbol Parameter Min. Typ. Max. Unit
Voo Supply Voltage 4.75 5 5.25 \
lcc Supply Current 170 mA
Resolution 8 Bit
Voutr | Fun Scale Outpru!”VoItage 3.315 Vv
Vourz Zero Scale Output Voltage 1.685 1T v
DL Differential Linearity Error +0.5 LSB
1L Integral Linearity Error 1 LSB
Gain Conversion Error between RGB +2 %
Pp Power Dissipation 850 mw
AC ELECTRICAL CHARACTERISTICS (Temperature 0 to 70°C, Ve + 5%) (continued)
_ Symbol Parameter [ Min. [ Typ. [ Max. [ unit |
ANALOG OUTPUTS
Maximum Data Conversion Rate 70 [ Msps
s Settling Time ; ns
Figure 1 P14
Figure 2 | 285
Monotonicity Guaranteed
| Glitch Energy 80 pVs
tro Propagation Delay (Figures 1 and 2) 4 ns
Crosstalk between Any Outputs (foLk = 25MHz-input voltage.7Vpp) | 50 dB
B Crosstalk between any outputs when auxiliary analog inputs are 50 B dB
selected (fcik = 25MHz .7Vpp)
Rioan Output Load (AC coupled - see typical application diagram) 100 150 Q
Vout Output Voltage Range (on 150Q AC coupled) 1.63 Vep
AUXILIARY ANALOG RGB INPUTS
tsw Switching-time DAC/Analog Input (Figure 3) 5 ns
Black Level Clamp Error +25 Y%
Crosstalk between Any Outputs (f = ;SMHz—input voitage.7Vpp) 50 dB
Crosstalk between RGB Analog Inputs and D/A Outputs ) dB
(f = 5SMHz-input voltage.7Vpp) 50
&7 353 THOMSON =
B 155
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STV8438

AC ELECTRICAL CHARACTERISTICS (Temperature 0 to 70°C, Vce + 5%) (continued)

LSymboI ] Parameter [ Min, | Typ. [ Max Unit
ANALOG OUTPUTS FROM ANALOG INPUTS
G Voltage gain at f=1MHz (input voltage .7Vpp) ‘ 2.0 -
| BNa Band-width (-3dB) 100 _ MHz
Slew-rate (inp. pulse 0.7Vpp) . 120 150 Vius
Harmonic distortion rate at 1MHz .02 Yo
DIGITAL INPUTS
VIN Input Voltage High Level - 2 \
ViL Input Voltage Low Level . 0.8 \
| lm Input Current High Level 10 HA
e Inpur Current Low Level © -500 _BA
SWITCHING CHARACTERISTICS
. FOK | Clock Rate 7 7 7 100 MHz
! Clock Duty-cycle Rate B 50 %
i tckr Clock Rise-time (10% - 90%}) 3.5 ns
| teke Clock Fall-time (90% - 10%) 3.5 ns
| tsu Data Set-up Time to CLK 25 ns
tHoLD Data Hold-time from CLK 25 ) ns
to Data (}onvgrsion Delay 1 _ cycle
INPUT TIMING DIAGRAM
4 <
Vth=1.5v.
R - - (27°C)
Clock
Vth=1.5v.
- — (27°C)
Data tsu thold
Amp. output b v
Start of |
conversion
note : COM =1 8438-04.EPS

ik Lyz SGS-THOMSON
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STV8438

SETTLING TIME MEASUREMENTS

Figure 1 Figure 2
TV =16V — = - SV =15V
Clock Clock
(1MHz) {1MHz)
. 4 Y
Amp Amp. 12188
Output ! Qutput
Full Fuil
scale scale
1LSB 1 12 LS8
. &
,,,,,,,,,,,,,,,,, L T v
-—re — » - . >
© Tod ty = Settling time © g ty = Seftling time
8438-05.EPS 8438-06.EPS
SWITCHING TIME DAC/AUXILIARY ANALOG INPUT MEASUREMENT
COM \ Vih = 1.5V
/ 3,
o X XX X
AUXILIARY
ANALOG \ ﬂ /
INPUT
tS
AMP.
OUTPUT
tSW
e 8438-07.EPS
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STV8438

ANALOG-TEST SCHEMATICS

j ‘ ) o V
L
DATAIN —— o AOUT
N / mp. |
CLOCK ~ —— i P!
| | 150Q
|
| = T <ve 2.5V
i
o]
470nF
' : 750
=
) T
GND (D) GND (A) - 8438-08.EPS
DAC-TEST SCHEMATICS
7” ‘ Analog Power
| :l
|
|
i
DATAIN  ———> o AOUT
DAC anu‘ - i 77
Amp. —
CLOCK E— k
1 150Q
- ~ V=25V
*l IW 7ﬁAlIN 7
470nF
75Q
== = -
GND (D) GND (A) = 8438-09.EPS
VOLTAGE AT BUFFER OUTPUT
3.315v | A Full scale
3.187v ! B White level
™
| e *
.
.
: —L‘ Input levels
- 1.63 Vpp L,
i /S
P - ;
17870 s Black level
1.685v :» v L Blanking level
i
note : Analog external RGB signals clamped to black level 8438-10.EPS
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STV8438

OUTPUT 75Q MATCHING

+5 V. 1.63 Vpp 0.815 Vpp
47uF  75Q
.
iSTveass > -
~
-
///
-
oA P 8438-11.EPS
TYPICAL APPLICATION
— —
Switch select i | com S Clock input
| msea) RiC 2's complement or
! binary code select
|ee sB@ | |
_ |3 s
—
G channel < p— 4@ 68 T 470nF
digital inputs - I n
_]se 8 j 5 Behannel i I - . ?“227'09
— I { i
] 6G 48 j digital inputs |
i
- - i — 750 )
e 3B | ! o B analog
N — tput
N LSB (G) 2B | i 47uF e
/| msemy mse®) | 750
| s Ve ) | -
— ~
o GND(D) | "’l\\
R channel — 4R Voo (A) S
digital inputs * - — -
5R Baux (A) — -
6R Boyr (A) . p Ganalog
—A output
RG] GND () | :
i
N - |
AN LSB (R) Ganx (A) 750
- Voo (D) Gour (A)
S‘ ~——_ | aND (D) anD A || -
! ] 1 . . e _ 7 Ranalog
— Vee (A Raux (A
cc (A aux (A) j II 750 intput
—_— GND (A} Rour (A) j--— - - : e
‘ - i — 7560
| S [ Ly Ranalg
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| 47uF 1 4.70F : _
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|
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- |
|
.
47uF: T —_ 47nF
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B 8438-12.EPS
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STV8438

PACKAGE MECHANICAL DATA
42 PINS - PLASTIC SHRINK DIP

D
ooooogoooaooooononono
42 22

1 21

L g

PMSDIP42. EPS

. . Millimeters Inches
Dimensions |—- - i N : ——
Min. Typ. Max. Min. Typ. | Max.
A : 4.83 0.190
at 051 E 0.020 -
b 0.38 : 0.46 - 056 0015 | o018 | 002
| bt 0.20 025 3 0.30 ' o008 | 0010 0012
b2 0.76 i 1.02 127 0030 | 0040 | 0050
b3 0.75 ‘ o | 0.030
D 36.70 3683 | 3696 1445 | 1.450 1.455
} E 1524 1 - [ 0600
| e 1.778 0070
: e3 35.56 1.400
4 15.24 - 0.600 | 0625
F 13.46 13.72 13.97 0.530 0540 | 0550
L 3.05 3.43 0120 . 0135 |

SDIP42B.TBL
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STV8438

PACKAGE MECHANICAL DATA
44 PINS - PLASTIC QUAD FLAT PACK

A
A2
ey A
_AAAARAARRA E\
Fo— [
‘EE ” OM:D g
0 11 E [1a
am ) ~
]} =u] @ .
o 1
] -]
0 1
22 34
23 33 l |
HHHEEHHBHEH o
Som
-
Et -
] E 4=
K
PMPQFP44.EPS
I Millimeters Inches
i Dimensions . - 1 -
o Min. Typ. Max. Min. L Typ. Max.
A 340 ‘ 0.134
‘ A1 | 025 ! N ~ 0.01
| A2 2.55 2.80 ‘i 306 010 0.11 012
B 035 | 050 0.014 0.020
| ¢ | o013 023 0.005 ] . 0009
! D 16.95 17.20 17.45 0.667 0677 . 0687
D1 13.90 14.00 14.10 0.547 0.551 0.555
3 D2 ] 10.00 o 0394
| e 1.00 o 0.039
3' E 1695 17.20 17.45 0.667 0.677 0.687
E1 13.90 14.00 14.10 0.547 0.551 0.555
E2 10.00 0394 |
= 160 -~ ' 0063 |
K . 0% (min.), 7° (max.)
L 0.65 I 080 ‘ 0.95 0025 | 0031 | 0037
(N7 SGS-THOMSON L
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