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CMOS High Speed 8 Bit A/D Converter with 

Reference and "frack/Hoid Function 
General Description 

The MAX150/MX7820 is a high speed, microprocessor 
compatible, 8 bit analog to digital converter which 
uses a half-flash technique to achieve a conversion 
time of 1.34 /us. The converter has a OV to +5V analog 
input range and uses a single +5V supply. 
A built-in track-and-hold function is included, elimi-
nating the need for an external track-and-hold for 
input slew rates up to lOOmV/jus. The MAX150 also 
provides an on-chip 2.5 V reference output, making it 
a complete analog to digital converter. 

The A/Ds easily interface with microprocessors by 
appearing as a memory location or I/O port without 
the need for external interfacing logic. The data out-
puts use latched, three-state buffer circuitry to allow 
direct connection to a microprocessor data bus or 
system input port. An over-flow output is also provided 
for cascading devices to achieve higher resolution. 
The MX7820 is pin compatible with Analog Devices' 
AD7820. The MAX150 is also compatible with the 
MX7820 but also includes an internal 2.5V reference. 

Applications 
Digital Signal Processing 
High Speed Data Acquisition 
Telecommunications 
High Speed Servo Loops 
Audio Systems 

Functional Block Diagram 
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• Fast Conversion Time: 1.34/us Max. 
• Built-in Track-and-Hold Function 
• No Adjustment Required 
• No External Clock 
• Single +5V Supply 
4 Easy Interface To Microprocessors 
• Internal 2.SV Reference (MAX150 only) 

Features 

Ordering Information 

PART TEMR RANGE PACKAGEt ERROR 

MAX150ACPP 0 ° C t o +70° C Plastic DIP ±V, LSB 

MAX150BCPP 0°C to +70° C Plastic DIP ±1 LSB 

MAX150BC/D 0°C to +70° C Dice" +1 LSB 

MAX150ACWP 0°C to +70°C Small Outline ±y! LSB 

MAX150BCWP 0°C to +70°C Small Outline ±1 LSB 

MAX150AEPP -40°C to +85°C Plastic DIP ±'/i LSB 

MAX150BEPP -40° C to +85° C Plastic DIP ±1 LSB 

MAX150AEWP -40° C to +85° C Small Outline LSB 

MAX150BEWP -40° C to +85° C Small Outline ±1 LSB 

MAX150AMJP -55°C to +125°C CERDIP ±'/2 LSB 

MAX150BMJP -55°C to +125°C CERDIP ±1 LSB 

t All devices — 20 lead packages 
" Consult factory lor dice specifications. 
Ordering Information continued on last page 

-Pin Configuration 

Top View 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and Tirack/Hold Function 
ABSOLUTE MAXIMUM RATINGS 
Supply Voltage, VDD to GND OV, +10V Operating Temperature Ranges 
Voltage at any other pins MAX150XCXX, MX7820LN/KN/LCWP/KCWP . . . 0°C to +70°C 

(Pins 1-9, 11-19) GND - 0.3V, VD D +0.3V MX7820BQ/CQ -25°C to+85°C 
Output current (Pin 19) 30mA MAX150XEXX -40°C to +85°C 
Power Dissipation (Any Package) to 75°C 450mW MAX150XMXX, MX7820TQ/UQ -55°C to +125°C 

Derate Above+75°C by 6mW/°C Storage Temperature Range -65°C to+160°C 
Lead Temperature (Soldering 10 seconds) +300°C 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only, and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of the specification is not implied Exposure to 
absolute maximum ratings conditions for extended periods may affect the device reliability. 

ELECTRICAL CHARACTERISTICS 
( V D D = +5V, VREF+ = +5V, V H E F - = G N D , R D - M O D E , T A = TMIN to T m a x , un less o the rw i se no ted) 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS 

ACCURACY 

Resolution 8 bits 

Total Unadjusted Error (Note 1) MAX150A, MX7820L/C/U 
MAX150B, MX7820K/B/T 

±1/2 
±1 LSB 

No Missing Codes Resolution 8 bits 

REFERENCE INPUT 

Reference Resistance 
TA = +25°C 
TA = TMIN to TMAX 

1.4 2.2 4.0 
1.25 4.0 

k n 

VR E F + Input Voltage Range VREF" V d d + 0.1 V 

VREF" Input Voltage Range G N D - 0 . 1 VR E F + V 

REFERENCE OUTPUT MAX1S0 ONLY (Note 2) 

Output Voltage REF O U T T a = +25°C 2.47 2.50 2.53 V 

Load Regulation l L = 0 to 10mA T a = +25°C -6 -10 mV 

Power Supply Sensitivity VQD ±5% TA = +25°C ±1 ±3 mV 

Temperature Drift (Note 3) 
MAX150XC T a = 0°C to +70°C 
MAX150XE T a = -40°C to +85°C 
MAX1S0XM T a = -55°C to +125°C 

40 70 
40 70 
60 100 

ppm/°C 

Output Noise 200 f iV/rms 

Capacitive Load j 0.01 mF 

ANALOG INPUT 

Analog Input Voltage Range VLNR G N D - 0 . 1 VDD + 0.1 V 

Analog Input Capacitance CVIN 45 PF 

Analog Input Current 'VIN 
V|N = OV to +5V TA = +25°C 

TA - TMIN to TM Ax 
±0.3 
±3 MA 

Slew Rate, Tracking (Note 4) SR 0.2 0.1 Wfis 

LOGIC INPUTS 

Input HIGH Voltage V|NH 
CS, WR, RD; MAX150 

MX7820 
MODE 

2.0 
2.4 
3.5 

V 

Input LOW Voltage V,NL 
CS, WR, R0 
MODE 

0.8 
1.5 V 

Input High Current IINH 

CS, RD; Ta = +25°C 
TMIN to TWAX 

WR; TA = +25°C 
TMIN to TMAX 

MODE; Ta = +25°C 
TMIN to TMAX 

0 3 
1 

0.3 
3 

50 150 
200 

MA 

Note 1: Total unadjusted error includes offset, full-scale and linearity errors. 
Note 2: Specified with no external load unless otherwise noted 
Note 3: Temperature drift is defined as change in output voltage from +25°C to TM |N or TM Ax divided by (25 - TMIN) or (TMAX - 25) 
Note 4: Sample tested at +25°C by Quality Assurance to ensure compl iance 

2 • H / j x i / V I 



CMOS High Speed Q Bit A/D Converter with 
Reference and TYack/Hoid Function 

ELECTRICAL CHARACTERISTICS (continued) 
(V D D = +5V, V R E F + = + 5 V , V R E F - = G N D , R D - M O D E , T A = T M I N t o TMAX, un less o t h e r w i s e no ted) 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS 

LOGIC INPUTS (cont inued) 

Input Low Current ' INL C S , RD, W R , M O D E T 2 5 ° C 
IMIN to I MAX 

- 0 . 3 
- 1 

MA 

Input Capacitance (Note 5) C/N C S , R D . W R , M O D E 5 8 pF 

LOGIC OUTPUTS 

Output HIGH Voltage V 0 H 
D B 0 - D B 7 , O F L , I N T 

V D D = +4.75V IOUT = - 3 6 0 K A 
V D D = +4.75V IOUT = - 1 0 / I A 

4.0 
4.5 

V 

Output LOW Voltage VOL 
D B 0 - D B 7 , O F L , TNT, R D Y 

V d d = +4.75V lour = 1.6mA 0.4 
V 

Three-state Output Current D B 0 - D B 7 , R D Y IA = t25°C 
•WIN ' 0 1 MAX 

± 0 . 3 
± 3 

ma 

Output Source Current ISRC D B 0 - D B 7 , OFL , INT ; V 0 U T = 0 -10 -25 mA 

Output Sink Current IsiNK D B 0 - D B 7 , O F L , "INT, R D Y ; V O U T = VQD 15 4 0 M A 

Output Capacitance (Note 5) CoUT DB0-DB7, OFL, TNT, RDY 5 a pF 

POWER SUPPLY 

Supply Voltage V D D +5V ±5% for specified performance 4 .75 5.25 V 

Supply Current IDD CS=WR = RD = 0 I a = ! f T ° C 
I UIN to I^AX 

5 10 
15 

M A 

Power Dissipation C S = W R = R D = 0 25 mW 

Power Supply Sensitivity P S S VD D = ±5% ±1/16 ± 1 / 4 LSB 

Note 5: Guaranteed by design. 

PIN NAME FUNCTION 

1 V,N Analog input; range = GND < V,N < VD D . 

2 DB0 Three-state data output, bit 0 (LSB). 

3 DB1 Three-state data output, bit 1. 

4 DB2 Three-state data output, bit 2. 

5 DB3 Three-state data output, bit 3. 

6 WR/RDY WRITE control input/READY status output. 
See Digital Interface section. 

7 MODE Mode selection input. This input is 
internally pulled low with a SOmA current 
source. 

RD Mode: MODE low/open. 
WR-RD Mode: MODE high. 

B RD READ input. RD must be low to access data. 
See Digital Interface section. 

9 TNT INTERRUPT output. INT going low indicates 
the complet ion of a conversion. See Digital 
Interface section. 

10 GND Ground. 

Pin Description 

PIN NAME FUNCTION 

11 VREF" Lower limit of reference span. Sets the zero 
code voltage. Range: GND to VR E F + . 

12 VREF+ Upper limit of reference span. Sets the Full 
Scale input voltage. Range. VREF" to V D D 

13 CS CHIP-SELECT input. CS must be low for the 
device to recognize WR or RD inputs 

14 DB4 Three-state data output, bit 4. 

15 DB5 Three-state data output, bit 5. 

16 DB6 Three-state data output, bit 6. 

17 DB7 Three-state data output, bit 7 (MSB). 

18 

I 

OFL Overflow Output. If the analog input is greater 
than VREF+, OFL will be high at the end of the 
conversion. It can be used to cascade two or 
more devices to increase resolution. 

19 TP 
REFOUT 

Test pin for MX7820. Do not connect pin 
19 for MX7820. 2.5V Internal reference 
output for MAX150 only 

J 20 VDD Power supply voltage, +5V. 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and "Rack/Hold Function 
TIMING CHARACTERISTICS (Note 1, 2) — MAX150, MX7820 
(V D D = +5V, V R E F + = +5V, V R E F " = GND, TA = T M | N to T M A X , unless otherwise specif ied.) 

PARAMETER SYMBOL CONDITIONS T A = +25°C 
MAX150C/E 

MX7820K/L/B/C 
MAX150M 

MX7820T/U UNITS 
MIN. TYP. MAX. MIN. MAX. MIN. MAX. 

CS to RD, WR Setup Time tcss 0 0 0 ns 

CS to RD Setup Time tcssi For data-access (Note 5) 20 30 30 ns 

CS to RD, WR Hold Time *CSH 0 0 0 ns 

CS to RDY Delay tRDY CL = 50pF. R = 3k! l 35 70 90 100 ns 

Conversion Time (RD Mode) tcRD 1.2 1.6 2.0 2.5 fiS 

Data Access Time (RD Mode) 
(See Figure 4) tACCQ (Note 3) tcRD 

+ 10 
tcRD 
+ 20 

tcRD 
+ 35 

tcRD 
• 50 ns 

RD to INT Delay (RD Mode) t|NTH CL = 50pF 60 125 175 225 ns 

Data Hold Time tDH (Note 4) 40 60 80 100 ns 

Delay Time 
Between Conversions tp 500 600 600 ns 

Write Pulse Width twR 600 50,000 600 50,000 600 50,000 ns 

Conversion Time 
(WR/RD Mode) tcwR-RD 1.34 1.5 1.53 (J s 

Delay between 
WR and RD Pulses tRD 600 700 700 ns 

Data Access Time 
(WR/RD Mode) 
(See Figure 6) 

tACC1 tRD t|MTL • 
(Note 3) 

110 160 225 250 ns 

RD to fNT Delay tRI 100 140 200 225 ns 

WR to lNT Delay t|NTL 600 1000 1400 1700 ns 

Data Access Time 
(WR/RD Mode) 
(See Figure 5) 

•ACC2 
lRD t|NTL > 
(Note 3) 60 70 90 110 ns 

WR t o W f Delay 
(Stand-Alone) t|HWR CL = 50pF 70 100 130 150 ns 

Data Access Time After INT 'ID 10 50 65 75 ns 

Note 1: Sample tested at +25°C by Quality Assurance to ensure compliance. 
Note 2: All input control signals are specified with tR = tF = 20ns (10% to 90% of +5V) and timed from a voltage level of 1 6V 
Note 3: Measured with load circuits of Figure 1 and defined as the time required for an output to cross 0.8V or 2.4V. 
Note 4: Defined as the time required for the data lines to change 0.5V when loaded with the circuits of Figure 2. 
Note 5: Guaranteed by design. Not production tested. 

lOOpF 

— DGND - • 
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+ 5 V 

: lOOpF 

— DGND 

b. High-Z to V0L 
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~ DGND 
I 

a Vqh to High-Z 
+ 5 V 

I lOpF 

1 

— DGND 

b. Vol <o High-Z 

Figure I Load Circuits for Data Access Time Test Figure 2. Load Circuits for Data Hold Time Test 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and Drack/Hoid Function 

Topical Operating Characteristics 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and T i r a c k / H o l d Function 

Detailed Description 
Converter Operation 

The MAX150/MX7820 uses a "half-flash" conversion 
technique (see Functional Block Diagram). Two 4-bit 
flash A/D converter sections are used to achieve an 
8-bit result. Using 15 comparators, the upper 4-bit 
MS (most significant) flash A/D compares the un-
known input voltage to the reference ladder and 
provides the upper four data bits. 
An internal DAC uses the MS bits to generate the 
analog result from the first flash conversion, and 
generates a residue voltage which is the difference of 
the unknown input and the DAC voltage. The residue 
is then compared to the reference ladder using 15 LS 
(least significant) flash comparators to obtain the 
lower four bits of the output. An additional over-
range comparator detects if the analog input is greater 
than the reference voltage. 

WR 
5 0 0 n s -

/ 
S E T U P T I M E R E Q U I R E D 
B Y T H E I N T E R N A L 
C O M P A R A T O R S P R I O R T O / 
S T A R T I N G C O N V E R S I O N / 

V|N I S T R A C K E D 
B Y I N T E R N A L 
C O M P A R A T O R S 

J 

' V I N I S S A M P L E D 
A N D T H E 4 M S B S 
A R E L A T C H E D 

Y vCOM 

INT GOING LOW INDICATES 
THAT CONVERSION IS 
COMPLETE AND THAT 
DATA CAN BE READ 

RD BROUGHT LOW HERE LATCHES 
THE 4 LSBS AND ACCESSES 
DATA ON DB0-DB7 

Figure 3. Operating Sequence (WR-RD Mode). 

Operating Sequence 
The operating sequence for the WR-RD Mode is 
shown in Figure 3. The conversion is initiated by a 
falling edge of WR. The comparator inputs track the 
analog input voltage for the duration of WR low. A 
minimum of 600ns is required for the input voltage to 
be acquired. When WR returns high, the MS flash 
result is latched into the output buffers and the LS 
conversion begins. INT goes low approximately 600ns 
later, indicating the end of the conversion, and that 
the lower 4 data bits are latched into the output 
buffers. RD going low then accesses the data. 

If an externally controlled conversion time is required, 
the RDJine can be brought low as soon as 600ns 
after WR goes high. This will latch the lower 4 data 
bits and output the conversion result on DB0-DB7. At 
least 500ns setup time is required from INT going low 
to the start of another conversion (WR going low). 

Digital Interface 
The MAX 150/MX7820has two basic interface modes 
which are set by the status of the MODE input pin. 
When this pin is low, the converter is in the RD mode, 
when this pin is high the converter is set up for the 
WR-RD mode. 

RD Mode 
In RD mode, conversion control and data access is 
controlled by the RD input (see Figure_4). The con-
version is initiated by taking RD low. RD is then kept 
low until output data appears. This mode is useful for 
microprocessors which can be forced into a WAIT 
state. The processor can start a conversion, wait, and 
then read data with a single READ instruction. 
Pin 6 (WFVRDY) is configured as a status output 
(RDY) in RD mode. This output can be used to drive 
the READY or WAIT input of a processor. RDY is an 
open collector output (with no internal pull-up device) 
which goes low after the falling edge of CS and goes 
high impedance at the end of the conversion. An INT 
output is also provided which goes low at the end of 
the conversion and returns high on the rising edge of 
CS or RD. 

WR-RD Mode 
In the WR-RD mode, pin 6 (WR/RDY) is configured 
as the WRITE input for the converter. With CS low, a 
conversion is initiated on the falling edge of WR. 
Several options exist for reading the data from the 
converter. 

Using Internal Delay 

In the first of these options the processor waits for 
INT output to go low before reading the data (Figure 
5). INT typically goes low 600ns after the rising edge 
of WR, indicating that the conversion is complete and 
the result is available in the output latch. With CS 
low, data outputs DB0-DB7 can be accessed by pul-
ling RD low. INT is then reset by the rising edge of 
CS orRD. 

Reading Before Delay 

An alternative option can be used to externally con-
trol the conversion time (see Figure 6). The internally 
generated 600ns delay varies somewhat with tempera-
ture and supply voltage (see Typical Operating 
Characteristics) and can be overridden with RD. To 
achieve this, the status of INT is ignored and RD is 
brought low as soon as 600ns after the rising edge of 
WR. This completes the conversion and enables the 
output buffers, DB0-DB7, which contain the conver-
sion result. INT also goes low after the falling edge of 
RD and is reset on the rising edge of RD or CS. 

6 y H y J X i y n 



CMOS High Speed 8 Bit A/D Converter with 
Reference and Tirack/Hold Function 

Pipelined Operation 

In addition to the two standard WR-RD mode options, 
"pipe-lined" operation can be achieved by tying WR 
and RD together (see Figure 7). With CS low, WR and 
RD going low initiates a conversion, and reads the 
result of the previous conversion at the same time. 

Stand-Alone Operation 

The converter can also_be used in a stand-alone 
operation (see Figure 8). CS and RD are tied low and 
a conversion is initiated by pulling WR low. Output 
data is valid approximately 600ns after the rising 
edge of WR. 

Figure 6. WR-RD Mode Timing (tRD < Untl)-

Figure 5. WR-RD Mode Timing (tnD > tINTL). Figure 8. WR-RD Mode Stand-Alone Timing CS - RD - 0. 



CMOS High Speed Q Bit A/D Converter with 
Reference and TYack/Hoid Function 

OUTPUT 
CODE 

11111111 - -
11111110 — 
11111101 - -

FULL SCALE 
TRANSITION 

\ 

S net FS _ VREFI+I - VREEI-1 
/ 256 256 

00000011 - -
00000010 
ooaooooi 
00000000 

1 2 3 
Via. INPUT VOLTAGE 
UN TERMS OF LSB's) 

Vs 
>— FS - 1 

Figure 9. Transfer Function. 
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Figure 10a. Power Supply as Reference. 
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Analog Considerations 
Reference 

The MAX150 includes an internal 2.5V reference 
(REFOUT) which is appropriate for the majority of 8 
bit measurement applications. To use the on-chip 
reference, connect REFOUT, pin 19, to VREF+, pin 12, 
and connect VREF-, pin 11, to ground. The 2.5V output 
is referred to GND, pin 10. Both the MAX150 and the 
MX7820, which does not have an on-chip reference, 
can be used with an external reference if desired. 
Figure 10 shows some possible reference connec-
tions. For the MAX150, a O.OVF bypass capacitor to 
GND should be used to reduce the high frequency 
output impedance of the internal reference. Larger 
capacitors should not be used as this degrades the 
stability of the reference buffer. 
The V R E F + and VREF- inputs of both converters set the 
full-scale and zero input voltages of the A/D. In other 
words, the voltage at V R E F - defines the input which 
produces an output code of all zeroes, and the vol-
tage at V R E F + defines the input which produces an 
output code of all ones (see Figure 9). 

YIKM-

VIHI-I -
X 

r r J 0.1„F ^ 47^F yit^ixiyki 
MX584 

2.5 V 12 

VF« 

GND 

VDO 
YKLYIXI/KI 

MX7820 

VREF M 

VREF L-L 

Figure 10b. External Reference 2.5V Full-Scale. 

VIHM • 

47mF 

VLN I-] 

VLN 

GNO 

VDD 

VREF M 

• H y i x i y n 
MAX 150 
MX 7820 

VREF L-L 

'Current path 
must still exist from 
V|KI, | to Ground 

Figure 10c Internal Reference (MAX150 only). Figure 10d. Input Not Referenced to GND. 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and Tirack/Hold Function 

Bypassing 
A 47/JF electrolytic and O.VF ceramic capacitor 
should be used to bypass the VDp pin to GND. These 
capacitors should have the minimum possible lead 
length. Excess lead length may contribute to conver-
sion errors and instability. 
If the reference inputs (pins 11, 12) are driven by long 
lines, they should be bypassed to GND with 0.1 /jF 
capacitors at the VREF pins. 

Input Current 
The MAX150/MX7820analog input behaves somewhat 
differently from conventional A/D converters. The 
sampled data comparators take varying amounts of 
current from the input depending on the cycle they 

The equivalent circuit of the converter is shown in 
Figure 11. When the conversion starts and WR is low, 
V|N is connected to the MS and LS comparators. 
Thus, V|N is connected to thirty-one 1 pF capacitors. 

Ro« 

TO LS 
LADDER 

IpF 
IpF 

15 LSB COMPARATORS 

TO MS 
LADDER _ > r J : 

16 MSB COMPARATORS 

Figure 11a. Equivalent Input Circuit. 

Figure 11b. RC Network Model. 

During this acquisition phase (WR = Low in the 
WR-RD Mode) the input capacitors must be charged 
to the input voltage through the resistance of the 
internal analog switches (about 2kf! to 5kH). In addi-
tion, about 12pF of stray capacitance must be 
charged. The input can be modelled as an equivalent 
RC network shown in Figure 11. As Rs (source impe-
dance) increases, the capacitors take longer to charge. 
Typical input capacitances of 45pF allow source resis-
tances of up to 1kf! to be used without settling 
problems. For larger resistances, the width of the 
WR pulse must be increased from 600ns. Since the 
length of this acquisition time is internally set when 
in the RD mode, large source resistances (greater 
than 1kfi) may cause settling errors. In thisj^ase, use 
the WR-RD mode and greater than 600ns RD time or 
use a buffer to drive the analog input. 

Input Filtering 
The transients in the analog input due to the sampled 
data comparators do not degrade the converter's 
performance since the A/D does not "look" at the 
input when these transients occur^The comparator's 
outputs track the input while WR is low, and are 
latched once WR goes high. Therefore, at least 600ns 
will be provided to charge the ADC's input capaci-
tance. It is not necessary to filter these transients with 
an external capacitor on the VIN terminal. 

Inherent Ti-ack-and-Hold 
Due to its sampling behavior, the MAX150/MX7820 
has the ability to measure a variety of high speed 
input signals without the help of an external sample-
and-hold. In a conventional SAR type converter, the 
analog input must remain stable within 1/2 LSB for 
the duration of the conversion to maintain accuracy. 
This requires the use of external sample-and-holds 
whenever the input is a high speed signal. Although 
the conversion time for the MAX150/MX7820 is 1.34/us, 
the time for which the input must be stable is much 
less. 
The MAX150/MX7820 tracks the input while WR is 
low (in the WR-RD mode) and finishes sampling it 
approximately 100ns after the rising edge of WR. This 
aperture delay is caused by the internal logic propa-
gation delay. Input signals with slew rates typically 
below 200mV//us can be converted without error. How-
ever, faster signals may cause differential linearity 
errors due different delays through the MS and LS 
comparators. Still, the errors caused by fast input 
signals are far less than the errors caused in a con-
ventional SAR type ADC without a sample-and-hold. 
A 1/ns SAR converter would still not be able to 
measure a 1kHz, 5V sine wave without the aid of an 
external sample-and-hold. The MAX150/MX7820 with 
no such help, can typically measure 5V, 10kHz 
waveforms. 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and Tirack/Hold Function 
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Figure 12. 9-Bil Resolution 
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Figure 13. Fast Sample-and-lnfinite Hold 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and T i r a c k / H o l d Function 
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Figure 14. 8-Bit Analog Multiplier 

Figure 15 Simple RD-Mode Interface Figure 16. Telecom A/D Converter 
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CMOS High Speed 8 Bit A/D Converter with 
Reference and "Rack/Hold Function 

Ordering Information (continued) Chip Topography 

PART TEMP. RANGE PACKAGEt ERROR 

MX7820LN 0°C to +70° C Plastic DIP ±' /2 LSB 

MX7820KN 0° C to +70° C Plastic DIP ±1 LSB 

MX7820LCWP 0° C to ±70° C Small Outl ine = l i LSB 

MX7820KCWP 0° C to +70° C Small Outl ine ±1 LSB 

MX7820CQ -25° C to +85° C CERDIP ±</2 LSB 

MX7820BQ -25° C to +85° C CERDIP ±1 LSB 

MX7820UQ -55° C to +125°C CERDIP ±'4 LSB 

MX7820TQ -55° C to +125°C CERDIP r l LSB 

t All devices — 20 lead packages 

INT l/Rtr 

•MAX150 Only 

Package Information 

0 . 2 5 0 ^ 0 . 0 0 5 T " 
16.350 - O . I 2 7 | 1 

125.671 

n n n n n n n n n 

u u u u u u u u u u 
0 . 0 6 0 ± 0 . 0 0 5 

11.524 ± 0 . 1 2 7 ] 

0 . 1 3 0 + 0 . 0 0 5 
13.302 ± 0 . 1 2 7 1 — u. I 11 I .. 

0.020 „ 
10.508) " 

O . O I B i 0 . 0 0 3 

L E A D » I 
0 . 0 3 0 - 0 . 1 1 0 „ 

10.762 - 2 .7941 

10.457 ± 0 .076 ) 

0.020 
10.508] 

t 
y | 0° - 10 

0 . 1 2 5 „ . 
13.1751 

0 . 3 0 0 - 0 . 3 2 0 
( 7 . 6 2 0 - 6 .1281 n m 

0.100 ± 0 . 0 1 0 
( 2 . 5 4 0 ± 0 .254 ) 3 -rat' 

20 Lead Plastic DIP (PP) 
eJA = 125°C/W 
eJC = 60°c/w 

RRHHR H RRRH 

m u m ? 

¥ r 
II 2 9 1 - 0 299 0 .344 - 0 364 0 394 - 0 419 

( 7 . 3 9 0 - 7 . 9 5 9 ) ( 8 . 738 - 9 . 2 4 6 ) ( H . 0 0 8 - 1 0 . 6 4 3 ) 

L 11.014 - 0 019 J L 0 . 0 5 1 B S C 

(0 .356 - 0 .482 ) ~ ~ ^ ( 1 . 2 7 0 ) 

( 0 . 0 7 6 - 0 .279 ) (2 .250 - 2 .450 ) 

2 0 L e a d S m a l l O u t l i n e , W i d e ( W P j 

0JA = 9 0 ° C / W 
0 j c = 5 0 ° C / W 
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