HA19209, HA19210

8-Bit Flash Type Analog-to-Digital Converter

Description

The HA19209/210 monolithic bipolar LSIs feature
high speed 8-bit A/D conversion with low power
dissipation. Digital data output and clock input
terminals are compatible with TTL and CMOS.
The device is designed for video signal processing
applications.

Features

= 8-Bit resolution including overflow

Applications

» Digial tclevision set, digital video tape recorder

« High specd measuring instrumentation

+ Industrial cquipment with pattern recognition
computer

Table 1 shows the difference between HA 19209
and HA19210.

Ordecring Information

+ Low power dissipation: 250mW (typ) Type No. Package

+ High speed ; - -

» Maximum conversion rate: 30Msps (miltion HA19203TP 600mil 28-pin plastic DIP
samples per second) (DP-28)

< Single power supply: +5V HA19209MP  44-pin plastic QFI (MP-44)

« Input clock level and digital output signal level HA18210TP il 28-nin plasti
compatible with TTL and CMOS (can drive onc 0 600mil 28-pin plastic DIP
LSTTLIC) (DP-28)

» Needs no sample and hold circuit HA19210MP  44-pin plastic QFI (MP-44)

« 28-pin package.
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HA19209, HA19210

Pin Arrangement
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HA19209, HA19210

Block Diagram
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HA19209, HA19210

Table 1 Output Code Table

HA19209 HA19210
Input Voltage OF 27 26 2 20 OF 27 26 v 20
VR 0 0 0 0 0 0 0 0 0 0
Vre + 1 LSB 0 0 0 0 1 0 0 0 0 1
VRe +2LSB 0 0 0 1 0 0 0 0 1 0
VRB+127L88 0 0 1 .. 1 1 0 0 1 I
Vap + 128 LSB 0 1 0 0 0 0 1 0 0 0
VRT -2 LSB 0 1 1 1 0 0 1 1 1 0
Vr1 -1 LSB 0 1 1 1 1 0 1 1 1 1
VRT 1 1 1 1 1 1 0 0 0 0
GO HITACH!
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HA19209, HA19210

Pin Description (HA19209TP/HA19210TP)

Pin No. Symbol Function

Pin No. Symbol Function

1 Vam(3) Reference Voltage 15 23 Digital Output Pin
Correcting Input 16 22 Digital Output Pin

2 CLK  Clock Input Pin Inversed 17 21 Digital Output Pin
Phase 18 20 Digital Qutput (LSB) Pin

3 CLK Clock Input Pin 19 GND Ground Pin

4 VrM(2) Reference Voitage 20 Vce Power Supply (+5V)
Correcting input 21 Var High level Reference

5 GND  Ground Pin Input Pin

6 Vce Power Supply Pin (+5V) 22 OF Overflow Output Pin

7 Vam(1) Reference Voltage 23 Vee Power Supply Pin (+5V)
Correcting input 24 GND Ground Pin

8 VaB Low Level 25 NC Non Connection Pin
Reference Input Pin 26 NC Non Connection Pin

9 Vee Power Supply Pin (+5V) 27 ViN Analog Input Pin

10 GND Ground Pin 28 Ve Connected to Vcc with

1 27 Digital Output (MSB) Pin 100k

12 26 Digital Output Pin

13 25 Digital Output Pin

14 24 Digital Output Pin
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HA19209, HA19210

Pin Description (HA19209MP/HA19210MP)

Pin No. Symbol Function Pin No. Symbol Function

1 VrM(3) Reference Voltage 23 NC Non Connection Pin
Correcting Input 24 23 Digital Output Pin

2 CLK  Clock Input Pin Inversed 25 22 Digital Output Pin
Phase 26 21 Digital Output Pin

3 CLK Clock Input Pin 27 20 Digital Output (LSB) Pin

4 NC Non Connection Pin 28 GND  Ground Pin

5 VRM(2) Reference Voltage 29 Vee Power Supply Pin (+5V)
Correcting input 30 VRT High Level Reference

6 GND Ground Pin input Pin

7 Vce Power Supply Pin (+5V) 31 NC Non Connection Pin

8 Verm(1) Reference Voltage 32 NC Non Connection Pin
Correcting Input 33 NC Non Connection Pin

9 NC Non Connection Pin 34 NC Non Connection Pin

10 NC Non Connection Pin 35 NC Non Connection Pin

1 NC Non Connection Pin 36 OF Overtlow Qutput Pin

12 NC Non Connection Pin 37 Vee Power Supply Pin (+5V)

13 NC Non Connection Pin 38 GND Ground Pin

14 NC Non Connection Pin 39 NC Non Connection Pin

15 Vee Low Level Reference 40 NC Non Connection Pin
Input Pin 41 NC Non Connectlion Pin

16 Ve Power Supply Pin (+5V) 4?2 NC Non Connection Pin

17 GND Ground Pin 43 VIN Analog input Pin

18 27 Digital Output (MSB) Pin 44 VB Connected to Vcc with

19 26 Digital Output Pin 100kQ

20 25 Digital Output Pin

21 24 Digital Output Pin

22 NC Non Connection Pin
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HA19209, HA19210

Absolute Maximum Ratings (Ta=25°C, unless otherwise specified)

Item Symbol Rating Unit
Supply Voltage Vee +7.0 \
Input Signal Voltage *1 Vin 0to Vcc \
Reference Input Terminal Voltage ‘1 Vg 0 to Vcc \Y
Clock Input Voltage  *2 Veik 0 to Vce \Y
Power Dissipation Pr 800 mw
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tsig -5510 +125 °C

Notes: *1. Vinand Vr should not be lower than 1.2V at the same time.
*2. Vceux and VEik should not be lower than 1.5V at the same time.

Electrical Characteristics (Ta=25°C, Vce=5V, Vrr=31.5V, Vre=1.5V, unless otherwise specified)

ltem Symbol Min Typ  Max Unit  Test Condition
Resolution 8 8 8 bits  Vce=5.0V
Supply Voltage Range Vee 4.75 5.0 5.25 Vv
Reference Terminal RT  Vrr VRB 35 Vee~09 V Vce=5.0V
Voltage Range RB Vrs 1.2 1.5 Var \ Vce=5.0V
RM  Vam 24 25 2.6 \ Only for
Reference

Voltage Correction

Input Signal Voltage Range Vin VRe -0.1 — VRT-0.1 V Vee=5.0V

Input Dynamic Range VAT — VA — 20 2.1 Vp-p

Supply Current lcc — 50 90 mA  Vcc=5.0V,
fclk=20Msps

Reference Terminal RT Iar — 11 16.6 mA

Voltage Range RB Irs -166 -11 — mA

Input Current lin — 70 200 pHA Vin=4.1V

Input Capacitance Cin — 40 — pF fin=1MHz,
VRB<Vin<VRT

High Level Digital Output VoHt1 38 4.2 — \ loH=—400pA

Voltage VoHz 35 4.0 — \Y loH=—5mA

Low Level Digital Output Vou 06 0.75 v loL=400pA

Voltage

Clock Input Current h -100 — 100 HA Vewk: 0V to 2.7V
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HA19209, HA19210

Electrical Characteristics (Ta=25°C, Vce=5V, Vrr=3.5V, Vri=1.5V, unless otherwise specified) (cont)

High Level Clock Input Voltage Vw4 2.0 — Vee \")

Low Level Clock Input Voltage Vi 0 — 0.8 v

Static Linearity Differential D.N.L. -05 — +0.5 LSB Figure 3-5

Error Integral INL — — 2.0 LSBy-p

Maximum Conversion Rate fcik max. 20 30 —_ Msps {in=3.58MHz
(figure 3-5)

Ditferential Gain DG — 1.0 — Y fclk=20Msps,

Differential Phase bpP — 0.5 — Degree NTSC, 40IRE
Unlocked
(figure 3-5)

Clock Pulse Width twH 30 35 — ns fcLk=20Msps

twi 10 15 —_ ns

Digital Output Propagation tPo 23 28 33 ns

Delay

Digital Output Rise Time tTLH — 8 10 ns Ri=2kQ, Ci=10pF

Digital Output Fall Time tTHL —_ 20 24 ns

Clock Input ——
1wH twi

(Inversed Phase)

Analog Input
Digital Data
Output .
 Definite ! i Definite i Definite |
Data — — —
Condition : ' ' : : '
: iIndefinite! ! Indefinite; :
I . o '

Figure 1 Sample Timing
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HA19209, HA19210
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HA19209, HA19210

Vee=5.0V, Temp.=25°C
// VRT=3.5V, VRB=1.5V
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Figure 6 Analog Input Terminal DC Characteristic
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Figure 7 Input Capacitance vs. Input DC Level
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Figure 8 High Level Digital Qutput vs. Supply Voltage
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Figure 9 Low Level Digital Output vs. Supply Voltage
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HA19209, HA19210
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Figure 10 Differential Gain vs. Supply Voltage
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Figure 11 Differential Phase vs. Supply Voltage
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Figure 12 Static Linearity Error vs. Input Dynamic Range
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