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HI1276
8-Bit, 500 MSPS, Flash A/D Converter

Features
• Differential Linearity Error  . . . . . . . . . . . . . . .  ±0.5 LSB

• Integral Linearity Error  . . . . . . . . . . . . . . . . . .  ±0.7 LSB

• Built-In Integral Linearity Compensation Circuit

• Ultra High Speed Operation with Maximum
Conversion Rate (Min). . . . . . . . . . . . . . . . . . 500 MSPS

• Low Input Capacitance (Typ)  . . . . . . . . . . . . . . . . . 20pF

• Wide Analog Input Bandwidth 

(Min for Full Scale Input)  . . . . . . . . . . . . . . . . . . 300MHz

• Single Power Supply  . . . . . . . . . . . . . . . . . . . . . . .  -5.2V

• Low Power Consumption (Typ) . . . . . . . . . . . . . . . 2.8W

• Low Error Rate

• Capable of Driving 50Ω Loads

• Direct Replacement for Sony CXA1276K

Applications

• Radar Systems

• Communication Systems

• Digital Oscilloscopes

• Direct RF Down-Conversion

Pinout
HI1276 (CLCC)
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Functional Block Diagram
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Absolute Maximum Ratings TA = 25oC Thermal Information

Supply Voltage (AVEE, DVEE) . . . . . . . . . . . . . . . . . . . -7V to +0.5V
Analog Input Voltage (VIN) . . . . . . . . . . . . . . . . . . . . . . -2.7 to +0.5V
Reference Input Voltage

VRT, VRB, VRM  . . . . . . . . . . . . . . . . . . . . . . . . . . .AVEE to +0.5V
|VRT - VRB|. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5V

Digital Input Voltage
MINV, LINV. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4V to +0.5V
CLK, CLK,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .DVEE to +0.5V
|CLK-CLK |  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7V

VRM Pin Input Current (IVRM)  . . . . . . . . . . . . . . . . . . -3mA to +3mA
Digital Output Current

(ID0 to ID7, IOR, ID0 to ID7, IOR)  . . . . . . . . . . . . . -30mA to 0mA

Thermal Resistance (Typical) θJA
oC/W θJC

oC/W

CLCC Package . . . . . . . . . . . . . . . . . . 18 4
Maximum Junction Temperature. . . . . . . . . . . . . . . . . . . . . .  175oC
Maximum Storage Temperature Range (TSTG) . . . . -65oC to 150oC
Maximum Lead Temperature (Soldering 10s). . . . . . . . . . . .  300oC

Operating Conditions (Note 1)

Supply Voltage MIN TYP MAX
AVEE, DVEE . . . . . . . . . . . . . . . . . . . . . . . -5.5V  -5.2V -4.95V
AVEE - DVEE  . . . . . . . . . . . . . . . . . . . . . .-0.05V 0V 0.05V
AGND - DGND . . . . . . . . . . . . . . . . . . . . .-0.05V 0V 0.05V

Temperature Range (Note 5)
TC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20oC - 100oC

Reference Input Voltage MIN TYP MAX
VRT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.1V -2 0.1V
VRB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -2.2V -2 -1.8V

Analog Input Voltage, VIN . . . . . . . . . . . . . . VRB - VRT

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Electrical Specifications TA = 25oC, AVEE = DVEE = -5.2V, VRT, VRTS = 0V, VRB, VRBS = -2V (Note 1) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS

SYSTEM PERFORMANCE

Resolution - 8 - Bits

Integral Linearity Error, INL fC = 500 MSPS - ±0.3 ±0.7 LSB

Differential Linearity Error, DNL fC = 500 MSPS - ±0.3 ±0.5 LSB

DYNAMIC CHARACTERISTICS

Signal to Noise and Distortion Ratio, SINAD Input = 1kHz, Full Scale
fC = 500 MSPS

- 46 - dB

Input = 100MHz, Full Scale
fC = 500 MSPS

- 37 - dB

Error Rate Input = 100MHz, Full Scale
Error > 16 LSB, fC = 400 MSPS

- 10-11 10-9 TPS
(Note 3)

Input = 125MHz, Full Scale
Error > 16 LSB, fC = 500 MSPS

- 10-8 10-6 TPS
(Note 3)

Differential Gain Error, DG NTSC 40 IRE Mod.
Ramp, fC = 500 MSPS

- 1.0 - %

Differential Phase Error, DP - 0.5 - Degree

Overrange Recovery Time - 1.0 - ns

Maximum Conversion Rate, fC 500 - - MSPS

Aperture Jitter, tAJ Input = 150MHz - 11 - ps

Sampling Delay, tDS Input = 150MHz 0.2 0.8 1.5 ns

ANALOG INPUT

Analog Input Capacitance, CIN VIN = 1V + 0.07VRMS - 20 - pF

Analog Input Resistance, RIN 30 70 - kΩ

Input Bias Current, IIN VIN = -1V - - 850 µA

Full Scale Input Bandwidth VIN = 2VP-P 300 - -  MSPS

REFERENCE INPUTS

Reference Resistance, RREF 70 110 160 Ω

RMS Signal
RMS Noise Distort ion+
------------------------------------------------------------------=
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Residual Resistance R1 Note 2 0.1 0.5 2.0 Ω

R2 0.5 5.2 10 Ω

R3 0.5 1.6 5.0 Ω

R4 0.5 8.7 20 Ω

R5 0.1 0.5 2.0 Ω

DIGITAL INPUTS

Logic H Level, VIH -1.10 - - V

Logic L Level, VIL - - -1.55 V

Logic H Current, IIH Input Connected to -0.8V 0 - 70 µA

Logic L Current, IIL Input Connected to -1.6V -50 - 60 µA

Input Capacitance - 6 - pF

DIGITAL OUTPUTS

Logic H Level, VOH RL = 50Ω -1.03 - - V

Logic L Level, VOL RL = 50Ω - - -1.58 V

TIMING CHARACTERISTICS

Clock Duty Cycle 45 50 55 %

Output Rise Time, tr RL = 50Ω , 20% to 80% 0.5 0.7 1.0 ns

Output Fall Time, tf RL = 50Ω , 80% to 20% 0.5 0.7 1.0 ns

Output Delay, tOD 1.5 1.9 2.3 ns

POWER SUPPLY CHARACTERISTICS

Supply Current, IEE -680 -520 - mA

Power Consumption, PD Note 4 - 2.8 3.6 W

NOTES:

1. Electrical Specifications guaranteed within stated operating conditions.

2. See Functional Block Diagram.

3. TPS: Times Per Sample.

4. .

5. TA is specified in still air and without heatsink. To extend temperature range, appropriate heat management techniques must be employed 
(See Figure 2).

Timing Diagram

FIGURE 1.

Electrical Specifications TA = 25oC, AVEE = DVEE = -5.2V, VRT, VRTS = 0V, VRB, VRBS = -2V (Note 1)  (Continued)
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Typical Performance Curves 

FIGURE 2. THERMAL RESISTANCE MOUNTED ON-BOARD FIGURE 3. SUPPLY CURRENT vs TEMPERATURE 
CHARACTERISTICS

FIGURE 4. DO PIN HIGH LEVEL VOLTAGE vs TEMPERATURE
CHARACTERISTICS

FIGURE 5. REGISTER STRING CURRENT vs TEMPERATURE
CHARACTERISTICS

FIGURE 6. D0 PIN LEVEL VOLTAGE vs TEMPERATURE
CHARACTERISTICS

FIGURE 7. CLK PIN OPEN VOLTAGE vs TEMPERATURE
CHARACTERISTICS
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FIGURE 8. SINAD vs INPUT FREQUENCY CHARACTERISTICS FIGURE 9. HARMONIC DISTORTION vs INPUT FREQUENCY
CHARACTERISTICS

FIGURE 10. ERROR RATE vs CONVERSION FREQUENCY
CHARACTERISTICS

FIGURE 11. ERROR RATE vs CLOCK DUTY CYCLE
CHARACTERISTICS

FIGURE 12. ERROR RATE vs THRESHOLD LEVEL CHARACTERISTICS

Typical Performance Curves  (Continued)

INPUT FREQUENCY (MHz)

50

S
IN

A
D

 (
d

B
)

10 1001 500

45

40

35

30

25

20

-20

H
A

R
M

O
N

IC
S

 (
dB

)

-30

-40

-50

-60

-70

-80

INPUT FREQUENCY (MHz)

10 1001 500

SECOND HARMONIC

THIRD HARMONIC

CLK FREQUENCY (MHz)

10-6

E
R

R
O

R
 R

A
T

E
 (

T
P

S
)

500 550450 600

10-7

10-8

10-9

10-10

INPUT FREQUENCY = CLOCK FREQUENCY/4 + 1kHz
16 LSB OR MORE ERROR

CLK DUTY CYCLE (%)
500 100

E
R

R
O

R
 R

A
T

E
 (

T
P

S
)

10-6

10-7

10-8

10-9

10-10

INPUT FREQUENCY: 125.001MHz FULL SCALE
16 LSB OR MORE ERROR

CLOCK FREQUENCY: 500 MSPS

THRESHOLD LEVEL (LSB)

1 2 3 4 5 6 7 8 12 16 24 32

E
R

R
O

R
 R

A
T

E
 (

T
P

S
)

10-3

10-7

10-8

10-9

10-10

10-6

10-4

10-5

INPUT FREQUENCY = CLOCK FREQUENCY/
4 + 1kHz FULL SCALE INPUT

CLOCK FREQUENCY
500 MSPS
550 MSPS
450 MSPS

0

HI1276



In t
n
re t
fr
All Intersil U.S. products are manufactured, assembled and tested utilizing ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at www.intersil.com/design/quality

tersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time withou
otice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
liable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may resul
om its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see www.intersil.com

Pin Descriptions

PIN
NUMBER SYMBOL I/O

STANDARD
VOLTAGE LEVEL EQUIVALENT CIRCUIT DESCRIPTION

1 LINV I ECL Polarity Selection for LSBs (refer to
the A/D Output Code Table.) Pulled
low when left open.

37 MINV Polarity Selection for MSB (refer to
the A/D Output Code Table). Pulled
low when left open.

6 VRT I 0V Analog Reference Voltage (Top)
(0V Typ).

5 VRTS O 0V Reference Voltage Sense (Top).

18 VRM I VRB/2 Reference Voltage Mid Point. Can
be used for linearity compensation. 

31 VRBS O -2V Reference Voltage Sense (Bottom).

30 VRB I -2V Analog Reference Voltage (Bottom).

15, 16 VIN1 I VRTS to VRBS Analog Input. All of the pins must
be wired externally.

20, 21 VIN2
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35 CLK I ECL CLK Input.

36 CLK Complementary CLK Input. Pulled
down to -1.3V when left open.

38, 39 D7, D7 O ECL MSB and Complementary Msb
Data Output.

40, 41 D6, D6 D1 to D6: Data output
D1 to D6: Complementary data
output46, 47 D5, D5

49, 50 D4, D4

55, 56 D3, D3

58, 59 D2, D2

63, 64 D1, D1

65, 66 D0, D0 LSB Data Complementary Output
LSB Data Output.

67, 68 OR, OR Overrange and Complementary
Overrange Output.

2, 3, 7, 8, 
12, 28, 

29, 33, 34

AVEE - -5.2V Analog Supply. Internally connect-
ed to DVEE (resistance: 4Ω to 6Ω).

9, 14, 17, 
19, 22, 27

AGND 0V Analog Ground.

42, 48, 
57, 62

DVEE -5.2V Digital Supply. Internally connect-
ed to AVEE (resistance: 4Ω to 6Ω).

43, 51, 
52, 61

DGND1 0V Digital Ground.

44, 53, 
54, 60

DGND2 
(Note 6)

0V Digital Ground for Output Drive.

4, 10, 11, 
13, 23, 24, 
25, 26, 32

NC No-Connect pins. It is recommended
to wire these pins to AGND.

45 NC No-Connect pin. It is recommend-
ed to wire these pins to DGND.

NOTE:

6. VRT = VRTS = 0V, VRM = -1V or open, VRB = VRBS = -2V

Pin Descriptions  (Continued)

PIN
NUMBER SYMBOL I/O

STANDARD
VOLTAGE LEVEL EQUIVALENT CIRCUIT DESCRIPTION

DVEE

CLK

CLK

DGND1

RR

R

R

R R

35

36

43

51

52

61

42

48

57

62

DVEE

DGND2

DI

DI

44

42

57

54

53

48

62

60

AVEE

AGND

9

14 19 27

17 22

INTERNAL
ANALOG
CIRCUIT

INTERNAL
DIGITAL
CIRCUIT

52 54 60

DGND1 DGND2

D1
D142

3

2 8 29

12 33

34 DVEE

4Ω TO 6Ω

51 61

43 5344

48 62

57

7 28
HI1276



A/D OUTPUT CODE TABLE

(NOTE 1)
VIN STEP

MINV 1, LINV 1 0, 1 1, 0 0, 0

OR D7 D0 OR D7 D0 OR D7 D0 OR D0 D7

0V 1 000 • • • • • 00 1 100 • • • • • 00 1 011 • • • • • 11 1 111 • • • • • 11

0 0 000 • • • • • 00 0 100 • • • • • 00 0 011 • • • • • 11 0 111 • • • • • 11
1 0 000 • • • • • 01 0 100 • • • • • 01 0 011 • • • • • 10 0 111 • • • • • 10

•
•
•

•
•
•

•
•
•

•
•
•

-1V 127 0 011 • • • • • 11 0 111 • • • • • 11 0 000 • • • • • 00 0 100 • • • • • 00
128 0 100 • • • • • 00 0 000 • • • • • 00 0 111 • • • • • 11 0 011 • • • • • 11

•
•
•

•
•
•

•
•
•

•
•
•

254 0 111 • • • • • 10 0 011 • • • • • 10 0 100 • • • • • 01 0 000 • • • • • 01
255 0 111 • • • • • 11 0 011 • • • • • 11 0 100 • • • • • 00 0 000 • • • • • 00

-2V 0 111 • • • • • 11 0 011 • • • • • 11 0 100 • • • • • 00 0 000 • • • • • 00

Test Circuits 

FIGURE 13. MAXIMUM CONVERSION RATE AND DIFFERENTIAL GAIN/PHASE ERROR TEST CIRCUIT

FIGURE 14. INTEGRAL AND DIFFERENTIAL LINEARITY ERROR TEST CIRCUIT
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10
FIGURE 15. POWER SUPPLY AND ANALOG INPUT BIAS CURRENT TEST CIRCUIT

Aperture jitter is defined as follows:

,

Where σ (unit: LSB) is the deviation of the output codes when the
input frequency is exactly the same as the clock and is sampled at
the largest slew rate point.

FIGURE 16A. FIGURE 16B. APERTURE JITTER TEST METHOD

FIGURE 16. SAMPLING DELAY AND APERTURE JITTER TEST CIRCUIT

Test Circuits  (Continued)
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