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HA19216

6-Bit Flash Type Analog-to-Digital Converter

Description

The HA19216 bipolar LSI performs high speed 6-
bit A/D conversion. Digital data output and clock
input terminals are compatible. with TTL and
CMOS. The HA19216 is designed for video signal
processing application.

Features

* 6-bit resolution (including overflow)

* 6-bit latched three-state outputs

+ Maximum conversion Rate: 30Msps (million
samples per second)

+ Single Power Supply: +5V

+ Digital data output, high impedance state control
and clock input terminals compatible with TTL
and CMOS

» Needs no sample and hold circuit

» 18-pin DIP package and 28-pin surface mount
package.

» Qutput current:
- loL=14mA (guarantced)
— lon=-5mA (guarantced)

Application

* Pattern recognition using a computer
+ High-speed measuring instruments

Ordering Information

Type No. Package

HA19216P  300mil 18-pin plastic DIP
(DP-18A)

HA19216MP  28-pin plastic QFi
(MP-28)
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HA19216

Pin Functions T=5|-09-¢7
Pin No. Symbol Function Pin No. Symbol Functlon
1 (1) B6 Bit 6 digital output (MSB) 10 (15) Ves Low level reference

voltage input
2(3) OF Digitat output (Qverflow) 11(17) VN Analog input

3(5) GND  Ground 12(19) Vec - Power supply

4 NC Not connected 13(21) By Bit 1 digital output (LSB)

5(7) CE2 Digital output high 14 (22) B Bit 2 digital output
(Note} impeédance control input 7 ) )

6(9) CEi Digital output high 15(23) Ba ' Bit 3 digital output

(Note) impedance control input

7(11) CLK Clock input 16(24) Vam Refereﬁqe yolfage center tap
8 (13) PHASE Clock phase control input 17 (26) Ba Bit 4 digital output 7
9(14) Vrmr High level reference voltage 18 (28) Bs Bit 5 digital output

input '

() indicates HA19216MP pin number

Note: CEi1 CE2  Bi-Bs OF H: High level

L Z Z L: Low level
H HIL HL x: Don't care
H H VA H/L Z: High impedance
G HITACHI
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HA19216 | — T-5/-09-07
Block Diagram
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O indicates HA19216P pin number
( ) indicates HA19216MP pin number
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HA19216
Interface T-5/-09-07
Vee
Vece .
L ve(7
VIN 61 CLK\/ 1000 |
VPHASE<I81>
64 Comparators
Figure 1 Analog Input Figure 2 Clock Input
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Figure 3 High Impedance State Control Input
Same as Pin2

Figure 4 Digital Output
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HA19216 _ T-5/-09-07
Absolute Maximum Ratings (Ta=25°C, unless otherwise specified)

item Symbol 7 Rating Unit

Supply Voltage 7 Vee +7.0 \

Input Signal Voltage ' (Note) VIN » OtoVee v

Input Reference Voltage (Note) VR 0 to Vce \)

Digital Input Voltage Vi 0 t§ Vee Vv

Voltage Applied to Digital Quiput Vo 0to Vce Vv

Pin in High impedance

Power Dissipation Pr 550 mw

Operating Temperature Topr 0to +70 7 °C ,
Storage Temperature Tstg -65to '+125 °C

Note:

VIN and Va should not be lower than 1.5V at the same time.

Electrical Characteristics (Ta=25°C, Vcc=5.0V, VRr=3.0V, Vrp=2.0V, unless otherwise specified)

ltem Symbol Min Typ Max Unit Test andltlon
Resolution 6 6 6 bits
Operating Supply Voltage Vce 7 475 5.0 5.25 Vv
Quiescent Current lec — 50 84 mA icur<r-r—-2,0Mspsr
Reference Pin RT  Var - 73.0 35 Vv VRT>VAM>VRB
Voitage Setting RB Vrs 15 2.0 —_ A 7 7 '
Range RM - VRM 7 (VAT + VA8 )/240.1 v
Input Dynamic Range VAT -VRa — 1.0 1.3 : Vp;p
Digital Input Voltage High ViH 2.0 —_ Vce \

Low Vi 0 —_ 08 \
Digital Input Current High In — — 100 LA  VI=2.7V

Low I “100 —  —  pA V04V
Digital Output Voltage ~ High Vo 34 38 —  V  low=5mA

Low Voo - 0.61 076 \ loL=1.4mA
Digital Output Current High lozn —_ —_ 100 pA  Vo=5.0V
(High Impedance) tow oz -100 — - pA  Vo=0.5V
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T-5/-09-07 HA19216
Electrical Characteristics (Ta=25°C, Vce=5.0V, Vrr=3.0V, Vre=2.0V, unless otherwise specified)
(cont)
Reference Current  RT Int — 8 12 mA ViN=1.9V
RB Ing -12 -8 — mA ViN=3.1V
input Current IN — 20 50 pA ViN=3.1V
Input Capacitance Cin — 15 — pF VRB<VIN<VAT,
f(VIN)=1MHz
Static Linearity Differential D.N.L. =028 — +0.25 LSB
Error integral LN.L. — —_ 1.0 LSBp.p
Maximum Conversion Rate folk max, 20 30 —  Msps
Digital Output Propagation Delay  teo — 3 50 ns CL=15pF -
Digital Qutput Rise Time tTLH —_— 10 15  ns CL=15pF
Digital Qutput Fall Time L — 17 25 ns CiL=15pF
Digital Output Enable Time tzH — 12 20 ns
(High Impedance) tzL — 48 70 ns
Digital Cutput Disable Time tHz —_ 32 43 ns
(High Impedance) tLz —_ 23 383 ns
Clock Puise Vphase=0.8V twH 28 32 —  ns
Width twi 15 18 — ns
Vphase=2.0V twx 10 13 - ns
twe 33 37 - ns
+5V
sSwWi
Rt 2.4kQ
Measurement
Output ,h:/la;:urement +CL includes probe capacitance, floating capacitance
° of measurement equipment.
cL A2 1.0kQ + For tz, Lz measurement: SWi=on,
P For tzo, tHz measuremant: SWimoff,
,j, SWa=on

Figure 5 Measurement Load for Digital Output, Enable Time, Disable Time
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Figure 6 Timing Diagram
6
Video Signal || HA19216 v D/A L ;‘255( ,I RONIX
Generator A/D Converter Converter Vectorscope
- . ,
20MHz Clock
Generator
Figure 7 Measuring Circuit for DG and DP
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| HA19216
Measurement of Analog Input Frequency Response T=5/-09-07
Signal HAt9216 |G| DA ‘
Generator A/D Converter 7> Converter Oscilloscope
. 3
20MHz Clock
Generator

Figure § Measuring Circuit for Analog Input Frequency Response
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HA19216 | T=5/-09-07
High Frequency Input Response

40IRE Modulated
NTSC Ramp
feLk=20Msps Unlocked

40IRE Modulated
NTSC Ramp
fclk=20Msps Unlocked

Figure 10 High Frequency Analog Input Response Differential Gain
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T-5/-09-07 __HA19216
High Frequency Input Response

Beat-{requency
waveform of
§.05MHz input
signal-sampling
at 20MHz

| ' l?%’lflf%: = Input (1 Vpp sine wave)

Figure 11 Beat-Frequency Waveform of 5.05MHz Input Signal-Sampled at 20MHz

Beal-frequency
waveform of
10, 14MHz input

signal~sampling
at 20MHz

le Isomv

-—— Input (1 Vpp sine wave)

Figure 12 Beat-Frequency Waveform of 10,14dMHz Input Signal-Sampled at 20MHz-r
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