HA19214NT

High Speed 10-bit A/D Converter

HA19214 is a monolithic bipolar LSI for serial- Pin Arrangement
parallel 10-bit analog to digital conversion which

includes track and hold circuit for analog input.
Digital output level is compatible with HS-CMOS,
and clock input level is compatible with LS-TTL Ves [} 1 —/ 42 [[] CLKAD
and HS-CMOS. . COMP [] 2 41 [ ] CLKTH
It is designed for video signal processing and for NC [a 40 [ ] CLKM
data conversion of video signal to computer input. NC [ 4 30 [ VIN
ADIN [ s a8 [ ] ITH
Features Veu % 6 a7 [ THOUT
var []7 36 [_] GND
+ 10-bit resolution (Overflow Included) anp [ e 35 [ veo
+ Maximum conversion rate: 20Msps (typ.) 0o 34 ]
« Power Dissipation: 900mW (typ.) [] 10 33 ]
+ Track and hold circuit (T/H circuit) included vee < [] 11 32 ] »Vee
+ Operation power supply: +5V, -5V 12 31 []
+ Clock input level: compatible with LS-TTL and 13 30 :]
HS-CMOS GND [ 14 29 [] GND
+ Digital output level: compatible with HS-CMOS Vee [ 15 28 [] Vee
* 42-pin Plastic Shrink DIP ofF s 27 [] 81
B1o [ 17 26 [[] B2
L Bo []18 25 []B3
Applications B8 [] 19 24 [ ]B4
- . L . . B7 20 3[ 185
» Digital video processing, including digital TV, B6 E 21 22 % ISO
digital VCR.
(Top View)

Ordering Information

Type No. Package
HA19214NT DP-42TS
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HA19214NT

Pin Functions

No. Symbol Function Description
1 VR8s Reference voltage input (low level) -2V is applied from outside
2 COMP Phase compensation pin Connect 0.1 puF to VEe
3 NC No connection
4 NC No connection
5 ADIN ADC analog input Connect to THOUT pin 37
6 VRM Reference voltage correction input
7 VRY Reference voltage input (high level) Connect 39Q and 0.1pF to GND
8 GND Ground
91013 Vee Power supply (—5V)
14 GND Ground
15 Vce Power supply (+5V)
16 OF Digital output Overfiow output
17 B10 Digital output MSB
18 B9 Digital output
19 B8 Digital output
20 B7 Digital output
21 B6 Digital output
22 1ISO Qutput current setting input Connect 2-3kQ to Vec, 0.1uF to GND
23 B5 Digital output
24 B4 Digital output
25 B3 Digital output
26 B2 Digital output
27 B1 Digital output LSB
28 Vee Power supply voltage (+5V)
29 GND Ground
301034 Vee Power supply voltage (-5V)
35 Vece Power supply voltage (+5V)
36 GND Ground
37 THOUT T/H output Connect to ADIN pin §
38 ITH T/H bias setting Connect 13.5kQ and 0.1uF to Ground
39 VIN T/H analog input Input range: 0 to +2V
40 CLKM  Cilock threshold input Apply logic threshold level (+1.5 to +2.5V)
41 CLKTH Clock input for T/H TTL or CMOS level
42 CLKAD Clock input for ADC TTL or CMOS level
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Block Diagram
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HA19214NT

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

Item Symbol Rating Unit
Power Supply voltage Vce +6.0 \%
VEE -6.0 \
Clock input voltage VcLK 0 to +Vee \Y
Power Supply current icc +140 mA
lee =170 mA
Power dissipation PT 1.3 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -5510 +125 °C

Electrical Characteristics (Ta=25°C, Vcc=5.0V, VEE=-5.0V, VrB=-2.0 V, unless otherwise specified.)

Item Symbol Min Typ Max Unit Test Condition
Operating power Vce 4.75 500 525 V
supply voltage VEE -525 500 —475 V
Power supply Icc — 90 115 mA VIN = 2.1V, VCLkM = 1.5V,
current lee -140 -110 — mA VCLKSH = 2V, Veikap = 2V
Reference current IRT 0.70 1.00 130 mA Vin=0to 2V

irB -1.75 -250 -3.25 mA ViN=0to 2V
Analog input lin —_ 100 250 pA ViN=0to 2V
current (T/H) (T/H) VCLKTH = 2V, Vcikm = 1.5V
Clock input I 0.17 0.30 040 mA Vcikap = 2.7V
current (CLKAD) Veikm = 1.5V

IH 0.17 0.30 040 mA VCLKTH = 2.7V

(CLKTH) Vcikm = 1.5V

I 0.10 0.17 022 mA VcLkAD = 0.4V

(CLKAD) Vcikm = 1.5V

liL 0.10 0.17 022 mA VCLKTH = 0.4V

(CLKTH) Vekm = 1.5V
Clock input ZCLKM 6.5 9.0 11.5 kQ Vcikm = 1.5V to 2.5V
impedance
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HA19214NT

Electrical Characteristics (Ta=25°C, Vcc=5.0V, VEE=-5.0V, VrB=-2.0 V, unless otherwise specified.)

(cont)
Item Symbol Min Typ Max Unit Test Condition
Clock VTH voltage VCLKM 1.5 —_ 25 \Y
setting range
T/H level shift VSHIFT -225 -2.00 -1.75 V ViN=0to 2V
voltage
T/H reference pin VITH -1.50 -1.40 -130 V
voltage
Digital output voltage VOH1 390 410 — \% IoH = —0.4mA
VoH2 375 395 — \" loH = -2.0mA
VoL — 750 850 mV oL = 0.4mA, 1so = 2mA
Digital output current loL 170 180 210 mA Iso =2mA
Integral linearity InL — 25 4.0 LSB p-p*1 fcik = 15Msps
Ditferential linearity DnL — +0.8 *15 LSB *2 fck = 15Msps
Max conversion rate foik 15 20 — Msps
(MAX) 50% duty cycle
ADC clock pulse width twH - 25 33 ns fcik = 15Msps
(MIN) fin = 6MHz, ViIN = 1.8Vpp
twi — 25 31 ns
(MIN)
T/H clock pulse width twsH — 13 18 ns
(MIN)
T/H settling time tseT — 8 15 ns
(MIN)
Lower ADC acquisition tap — -5 0 ns
time (MIN)
Digital output delay time  trD — 40 55 ns
Digital output holding time tHoLD 5 10 — ns
Analog input band fin 6 8 — MHz VIN = 1.8Vp-p
width (MIN) fck = 15Msps
Differential gain DG — (1.0) — %
Ditferential phase DP — (0.5) — deg
Signal to noise ratio SNR — 55 —_ ds fin=1MHz
52 — dB fin =5MHz

Notes: *1. Measure peak to peak (p-p) for the maximum positive value and the maximum negative

value of the linearity error.

*2. Measure maximum positive and maximum negative values from the linearity error
between neighboring codes.
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HA19214NT

Timing Chart
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Circuit Example
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Flip - Flop —— HD74HC174, 273, 374 etc
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