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HI1826

6-Bit, 140 MSPS, Flash A/D Converter

Features Description
« Ultra-High Speed Operation with Maximum HI1826 is a 6-bit, 140 MSPS, flash A/D converter |C capable
ConversionRate. ...................... 140 MSPS of digitizing analeg signals at the maximum rate of 140
+ Low Input Capacitance ....................... 7pF ggf?oggﬁ Od&ﬂﬁlolgputloutput level is compatible with the
+ Wide Analog Input Bandwidth (Min) ........ 200MHz . .
+ Low Power Consumption .................. 225mwW Orde”ng Information
« Low Error Rate PART TEMP.
NUMBER RANGE (°C) PACKAGE PKG. NO.
Applications HI1826JCQ 20t075 |[32LdMQFP  |QIz27x7-s
+ RGB Graphics Processing
» Digital Data Storage Read Channels
« Digital Communications
Pinout
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CAUTION: These devices are sensitive 1o electrosiatic discharge. Users should follow proper IC Handling Procedures. File Number 41 072

Copyright @ Harris Corporation 1998

4-1



HI1826
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HI1826

Pin Descriptions

TYPICAL
VOLTAGE
PIN NO. | SYMBOL e} LEVEL EQUIVALENT CIRCUIT DESCRIPTION
16, 19, AGND ov Analog GND. Used as GND for input
22,25 buffers and lalches of comparators.
Separated from DGND1 and DGND2.
15, 26 AVEE 5.2V Analog Vgg. Typical voltage is -5.2V.
Connected internally with DVEgg.
(Resistance is 4 to 6Q.) Connect to
AGND through a ceramic chip capacitor
of 0.1uF or more just near the pin.
28 CLKP ECL CLK Input.
DGND1
27 CLKN ;J CLK Complementary Input. When left
open, voltage goes to ECL threshold
A H:: ::FI potential {-1.3V). Although only CLKP
WL 1 input can be used for operation with
- . .
Re CLKN input open, complementary input
TL is recommended in order to attain high
CLKP R :: speed and stable operation.
a AAA] |
- ey n
CLEN AAA "l Iﬁ—
- ey
AA
> > -
Ve RR2T 23 2
1,8 DGND1 ov Digital GND for Internal Circuits.
2,7 DGND2 av Digital GND for Output Transistors.
12,29 DVEg 5.2V Digital Vgg. Connected internally with
AVEE. {Resistance is 4 to 6€.) Connect
to DGND through a ceramic chip
capacitor of 0.1uF or more just near the
pin.
30 Do O ECL DGND LSB of Data Qutput. External pull-down
2 . . .
— resistor is required.
31 D1 p * ° Data Output. External pull-down resistors
:: are required.
32 D2 A
! Di
9 D3 0
10 D4
11 D5 ’_F_ MSB of Data Qutput. External pull-down
y ¥ resistor is required.
DVEE
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Pin Descriptions (continued)

TYPICAL
VOLTAGE
PIN NO. | SYMBOL lie] LEVEL EQUIVALENT CIRCUIT DESCRIPTION
13 INV | ECL DGND1 Qutput polarity inversion input for DO
LSB) to D5 (MSB). (Refer to the output
p
code table.) When left open, Low levels
maintained.
INV
DVEE
o—
20 ViN VgrTto VRE Analog Input.
AGND
—0
+—0
Vin )
O
—
A
AVEE I -
18 VRB -2V v Reference Voltage (Bottom) Force;
RT R typical voltage is -2V. Connect to AGND
| ‘L through a ceramic chip capacitor of
Sh 0.1uF d | ]
VaTs p- .1uF ormore and a tantalum capacitor
L COMPARATOR 1 of 10uF or more just near the pin.
SR
17 VREs 3 Reference Voltage (Bottom) Sense.
L COMPARATOR 2
23 Vgt av . : Reference Voltage (Top) Force; typical
:t R 1 voltage is OV. When applying a voltage
1’ other than AGND to this pin, connect to
‘I COMPARATOR 30 AGND through a ceramic chip capacitor of
<R 0.1pF for more and a tantalum capacitor of
1:— COMPARATOR 31 10uF or more just near the pin.
‘b
24 VRTS 1: R Reference Voltage (Top) Sense.
! COMPARATOR 32
4P
3"
[ COMPARATOR 33
1
, I
$n '
-«
§—— COMPARATOR 63
Vasso— msZn
VRB :j-vwl
3.4 NC Not Connected. Although not connected
586 in the IC, it is recommended that these
14, 21 pins should be connected to AGND or
DGND on printed circuit board.




HI1826

Absolute Maximum Ratings T, = 25°C

Supply Veltage (AVEE) . ... ... ... ... L -7V to 0.5V
Reference Voltage (V. VRE). - - - - ... .. ... -1.5V o 0.5V

IVRT-VRB |- oo 2.5v
Analog Input Voltage (Vi) . .. ... ... ... oL -2.7V 1o 0.5V
Digital Input Voltage {CLKP, CLKN, INV) .. ........ .. -4V to 0.5V

| CLKP-CLKN|. ... 2.7V
Digital Output Current (Ipgtolps) ....... ... ..... -30mA to OmA

Operating Conditions

Temperature Range (Ta) -« . oo ovooeee oo -20°C to 75°C
Supply Voltage
AVEE,DVEE .. .. -5.5V to -4.95V
AVEE,DVEE .. ... -0.05V to 0.05V
AGND,DGND....... ... ... it -0.05V to 0.05V
Reference Voltage
= -0.1Vio 0.1V
VBB 22V to-1.8V
Analog Input Voltage (Vi) . .. ... ... ... oL Vgrpto VRT
Clock Pulse Width
3 3.0ns
bW - 3.0ns

Thermal Information
Thermal Resistance (Typical, Note 1)

MQFP Package. ... ................. ... ...

Maximum Junction Temperature (Plastic Package,)

Maximum Storage Temperature Range

Maximum Lead Temperature (Soldering 10s)

(Lead Tips Only)

Ba (OC/W)
122
....150°C

...... -85°C to 150°C

....300°C

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

NOTE:

1. 8, is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications Vpp = +5V. Vg = 1.0V, VRr = 2.0V, Ty = 25°C

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

Resolution n 6 & & bits
DC CHARACTERISTICS
Integral Linearity Error EL fe = 140MHz -0.25 +0.25 LSB
Differential Linearity Error EpL fc = 140MHz -0.25 +0.25 LSB
ANALOG INPUT
Analeg Input Capacitance CiNn ViN =-1V + 0.07VRvs 7 18 pF
Analog Input Resistance RN 300 kQ
Input Bias Current Iin Vin=-1V 400 pA
REFERENCE INPUT
Reference Resistance Rrer 200 Q
Offset Voltage VRt Eor 20 mV

VR Eop 20 mV
DIGITAL INPUT
Logic High Level ViH -1.13 -0.65 \
Logic Low Level VL -2.1 -1.5 \
Logic High Current IH Apply -0.8V to Input 0 50 LA
Logic Low Current s Apply -1.8V to Input -50 50 pA
Input Capacitance 7 pF
SWITCHING CHARACTERISTICS
Maximum Conversion Frequency fc Error rate 1E-8 TPS {Note 1) 140 MSPS
Aperture Jitter tag 10 ps




HI1826

Electrical Specifications vpp

= 45V, VHB = 1.0V, VHT = 2.0V, TA = 25°C (Continued)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Sampling Delay tbs 1.5 ns
High Pulse Width of Clock tpyy1 3.0 ns
Low Pulse Width of Clock tpwo 3.0 ns
DIGITAL OUTPUT
Logic High Level VoH R =100Q to -2V -1.10 -0.85
Logic Low Level VoL RL =100Q to -2V -2.1 -1.6
Output Delay tpo RL=100Q to -2V 3.0 3.6 4.2 ns
Output Rise Time ty RL = 1000 to -2V, 20% to 80% 0.8 ns
Output Fall Time Ly Rl =100Q to -2V, 20% to 80% 1.0 ns
DYNAMIC CHARACTERISTICS
Analeg Input Bandwidth foLk = 140MHz, fjy = 69.998MHz 200 MHz
Error Rate Error Amplitude >4 LSB -3dB fg 1E-08 TPS
(Note 1)
S/N Ratio SNR foLk = 140MHz, fiy = TMHz 36 dB
foLk = 140MHz, fjy = 35MHz 34 dB
POWER SUPPLY
Supply Current lEE AVEg =DVEgp=-52V -60 -40 -25 mA
Power Consumption Pp 225 mw
Note 1. TPS: Times Per Sample
Output Code Table
INV: 1 INV:0
Vin (NOTE) STEP D5 Do D5 Do
oV 0 000000 111111
1 000001 111110
-1.0V 31 011111 100000
32 100000 011111
62 111110 0oo001
2.0V 63 111111 000000

NOTE: VRT = OV, VHB = -2V
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Timing Diagram
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Test Circuits
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FIGURE 2. INTEGRAL LINEARITY ERROR MEASUREMENT
CIRCUIT, DIFFERENTIAL LINEARITY ERROR
MEASUREMENT CIRCUIT

FIGURE 3. SAMPLING DELAY MEASUREMENT CIRCUIT
APERTURE JITTER MEASUREMENT CIRCUIT
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FIGURE 4. SUPPLY CURRENT MEASUREMENT CIRCUIT ANALOG INPUT BIAS CURRENT MEASUREMENT CIRCUIT
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