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Abstract

The data logger’s function is record the alteration of environment such as
temperature, light and humidity by records the output signal of sensor for transfers the data of
these alteration to a personal computer which analog signal from a sensor are converted to
digital signal by IC ADC 0808 . It operate together with FPGA (Filed Programmable gate
array) and use VHDL : (VHSIC Hardware description Language). VHDL is used to
synthesize this program such that the circuit can be implemented by using chip technology .
After finished the convert it will be connected to a personal computer to allow its collected

data to be transferred , analyzed and use.
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Input and output ports
Physical and other parameters

END [component_name] :

ARCHITECLTURE identifier OF component_name IS
[declartion)

BEGIN
specification of the functionality of the component
in terms of its input lines and as influenced
by physical and other parameters

END [identifier]:
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ENTITY clock_component IS
PORT {en : IN BIT;ck : OUT BIT)

END clock_name;
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ARCHITECTURE behaviora OF clock_component IS

BEGIN
PEOCESS
YARIABLE periodic : BIT :='0%
BEGIN
IFen="1'THEN
periodic := Not pericdic;
ENDIF;
ck <= periodic;
WAITFOR 1 US;
END PROCESS;
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PACKAGE BODY package_name IS
decfarative part
END package_name:

A ] g
E‘lh’l 2.10 Iﬂiﬁﬂﬁ?\iﬂlﬂﬂﬂﬂﬂuv‘lﬂlﬂﬁ)

1 Y [ 4 @ Y aa é ]
2.5.4 MUIWMIOONDY ConfigurationAaNNIuAULAINsZUVAIARaz UMY 14
v < = 4 - [ =1 & v n’/’ = T
Tzues lsday szansaiiniemseenuuy Eatity 18 Weamiadonyiniy delunmie
. & ] dy =% d' ] 9) ] [ 3
M3I0BNLUY Entity Hilnelionszlianilaonssuidiuniiesedldvats v daiuee
Aeviiniasmseenuuy Configuration uNNeRIMUARITIY Configuration ¥8am31lszney

Entity fuMitemseonuuuaanilasnssumiaelas Whdaos

COMFIGURTRION identifier OF entiry_name IS
Configuretion_declaratrive_par
END ;

7U7 2.11 Taseadwlaem livesnitemseenuuy Tasauyy

] d v L @
2.5.5 Tsunswges misldflesdunasInsdnesly VHDL wSeuldsums s
4 v 1 v
TsunsudeslumsdouTdsinsunedugeinn lmigadsndumsegnideuntaciag
] ] v 4 o <} 1 < o o
hsunsutevonaziinie luinasonsauas Taaseiia wud l8iarsy ununsnszsily
a4 P v a a Ay Y 1 = a Y
AUMITYAUNIZUHAAB NI DTN Iuvmziar 19 Tdsunsudes lunmnfeusinvesds
A o J 1 Yy g T v 1Y J 4 ~
ya wielumsdnaminmizwnwdate: lifinade Inssadrevesansauns sUf 2.12
7’ A { a a 1o [ {
warnams 1§ Insdioed iendeudeyavila 8 Safumsmaudu uasgUf 2.13 uansmsld

HenduTaosmuald X fudausviia daunumsnsziluaumsydu



UIHANOANA N WazveMNRIANTe
17

TYPE byte IS ARRAY (7 DOWNTO 1) OF BIT:

PROCEDURE byte_to_integer (ib: IN byte: oi : OUT INTEGER) IS
VARIABLE result: INTESER =0
BEGIN
FORIINO TO 7 LOOP
IFib(i) = '1' THEN

result = result + 2%

END IF
END LOOP:
o0i = result:

END byte_to_integer

317 2.12 M5 14 Tnsdines

FUNCTION f {a b, c:BIT) RETURN BIT IS
VARIABLE x:BIT:

BEGIN
x 1= ((NOT o) AND (NOT b) AND o)
RETURN x:

END f:
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REDEFING OPERATORS

LOSICAL OPERATORS : NOT AND OR NAND NORXOR
QPERAMND TYPE : BIT BOOLEAN
RESULT T¥PE : BIT BOOLEAN

RELATIONAL OPERATORS ¢ = /=« «=>x
OPERAND TYPE: awhpe
RESULT T¥PE: Boolen

ARITHMETIC OPERATORS : +- ™/ ** MOD REM ABS
OPERAND TYPE : INTEGER REAL Physical
RESULT TY¥PE : INTESER REAL Physical
CONCANTENATION OPERATOR: &
OPERAND TYPE : ARRAY of anyhype
RESULT TYPE : arrayof aw hype
RESULT TYPE : arnay of any hype
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BEGIN

statement part

END PROCESS;
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PROCESS
FILE flush : TEXT IS IN “filenome dat™
VARIABLE var : BIT:
COMNSTANT n: INTEGER =0;

BEGIM

END PROCESS;
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IF-THEN - ELSE,CASE - WHEN, FOR LOOP itag WHILE LOOP R4@20819 131N 2.17 uag

2.18

ARCHITELCTURE demo OF partial_process IS
BEGIM
PROQCESS

BEGIN

x = "1";
IFx="'1'THEN
perform action_1
ELSE
perform action_2
END IF

END PROQCESS:
END demo:

1
=

9 2.17 Qeulumsnszdir lu Tu sie
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ARCHITECTURE demo OF partial_process I
BEGIN
PROCESS
BEGIN

x «= a AFTER 10 NS
y<=b AFTER 6 NS

END PROCESS:
END demo:
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LAmsnaans lagldunasiieiassuuia 2.51 V #9149 Channel 1

2. L’S@ﬂ Auto Mode

3. Bensudeyann 1 1

v v v '
4. AIAIIAUTUAUN 16:09:00 . VOITUT 26 TurAN 2546

Han1INaan

Mode : Auto
16:09:00
26/3/03
CH1=251V

======== Result:2 ========
Mode : Auto

16:10:00

26/3/03

CH1 =251 W

====—==== Result:3 =======
Mode : Auto

16:11:00

26/3/03

CH1=251V

Mode : Auto
16:12:00
26/3/03
CH1=251V

=== | REENIE Pe~o—
Mode : Auto

16:13:00

26/3/03

CHi=251 Y

Mode : Auto
16:14:00
26/3/03
CH1=2:51 'V




Mode : Auto
16:15:00
26/3/03
CH1=251V

Mode : Auto
16:16:00
26/3/03
CH1=251YV

Mode : Auto
16:17:00
26/3/03
CH1=251V

Mode : Auto
16:18:00
26/3/03
CH1=251V

Mode : Auto
16:19:00
26/3/03
CH1=251V

Mode : Auto
16:20:00
26/3/03
CH1=251V

======= Result:13 ========
Mode : Auto

16:21:00

26/3/03

OIP1(512159

======== Result: 14 ========
Mode : Auto

16:22:00

26/3/03

CH1=251V




Mode : Auto
16:23:00
26/3/03
CH1=251V

Mode : Auto
16:24:00
26/3/03
CH1=251 V

Mode : Auto
16:25:00
26/3/03
CH1=251 ¥

======== Result:18 ======—==
Mode : Auto

16:26:00

26/3/03

CH1=251V
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Mode : Auto
16:27:00
26/3/03
CH1=251V

Mode : Auto
16:28:00
26/3/03
CH1=251V

Mode : Auto
16:29:00
26/3/03

CH1 =251V

Mode : Auto
16:30:00
26/3/03
CH1=251V




Mode : Auto
16:31:00
26/3/03
CH1=251V

Mode : Auto
16:32:00
26/3/03
CH1=251V

======== Result:25 =====—==
Mode : Auto

16:33:00

26/3/03

CH1 =251V

======== Result:26 ========
Mode : Auto

16:34:00

26/3/03

CH1=251V

Mode : Auto
16:35:00
26/3/03
CH1=251V

Mode : Auto
16:36:00
26/3/03
OHl-s2.51 W

Mode : Auto
16:37:00
26/3/03
CHI=251 V

Mode : Auto
16:38:00
26/3/03
CH1=251V
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3. MInaaestuindeyaawsunazmsiivasuu PC (Up Load Data Mode)

1. imsnaaed lag lHuvasne Iassuuia 2.51 V @0 Channel 1 tae unassie i
ATIVUIA 5 V #0919 Channel 2
2. Lﬁ@ﬂ Switch Write data
v KX Y g [ I~ =
3. TuNNYoYans RAM 113 2 7 iunan 1 1

Vv
4. 14 Tsunsu Datalogger Load ¥o3a91n RAM 113 2 §2

AHaN1INAaeg
Ya3ya RAM1 (2kByte)
Addr : Value

0000 : 2.51 V 0001 : 2,51V 0002 : 2.51'V 0003 : 2.51 V 0004 : 2.51 V 0005 : 2.51 V
0006 : 2.51V 0007 : 2.51 V 0008 :2.51 V 0009 :2.51 V 000A : 2.5! V 000B :2.51 V
000C : 0 V 000D : O V 000E : 0 V Q00F : 0 V 0010 : 0 V 0011 : 0 V

0012 : 0 M (043 Y O BEROIA=A 07/ (ARSYOIRy

Y

UYdya RAM2 (2kByte)

Addr : Value

0000 : 5.00 V 0001 : 5.00V 0002 : 5.00 V 0003 : 5.00 V 0004 : 5.00 V 0005 : 5.00 V
0006 : 5.00 V 0007 : 5.00V 0008 : 5.00 V 0009 : 5.00 V. 000A : 5.00V 000B : 5.00 V
000C : 5.00 V 000D : 5.00 V OO00E : 0V 000F : 0 V 0010 : 0 V 0011 : 0 V
0012 : 0V 0013 : 0 V 0014 : (0 V=G QlSumimniusivh
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U83/a910 RAM1 ' UoYAVIN RAM2
0000:2.51 ¥ 0000:5.00 V
000B:2.51 V 000D:5.00 'V
000C: 0. V 000E: 0V
IR0V TIFF:0 Vv
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HM62256B Series

32,768-word x 8-bit High Speed CMOS Static RAM

HITACHI

ADE-203-135D (Z)
Rev.4.0
Nov. 29, 1995

Description

The Hitachi HM62256B is a CMOS static RAM organized 32-kword x 8-bit. It realizes higher
performance and low power consumption by employing 0.8 pum Hi-CMOS process technology. The
device, packaged in § X [4 mm TSOP, 8x [3.4 mm TSOP with thickness of I.2 mm, 450-mil SOP (foot
print pitch width), 600-mil plastic DIP, or 300-mil plastic DIP, is available for high density mounting. It
offers low power standby power dissipation; therefore, it is suitable for battery back-up systems.

Features

* High speed
Fast access time: 45/55/70/85 ns (max)
*  Low power
Standby: 1.0 pW (typ)
Operation: 25 mW (typ) (f=1 MHz)
» Single 5 V supply
« Completely static memory
No clock or timing strobe required
» Equal access and cycle times
* Common data input and output
Three state output
* Directly TTL compatible
All inputs and outputs
» Capability of battery back up operation



HM62256B Series

Ordering Information

Type No. Access Time Package

HM62256BLP-7 70 ns 600-mil 28-pin plastic DIP (DP-28)
HM62256BLP-7SL 70 ns

HM62256BLSP-7 70 ns 300-mil 28-pin plastic DIP (DP-28NA)
HM62256BLSP-7SL 70 ns

HM62256BLFP-7T 70 ns 450-mil 28-pin plastic SOP (FP-28DA)
HM62256BLFP-4SLT"  45ns

HMB62256BLFP-5SL.T 55ns

HM62256BLFP-7SLT 70 ns

HM62256BLFP-7ULT 70 ns

HM62256BLT-8 85ns 8 mm x 14 mm 32-pin TSOP (TFP-32DA)
HM62256BLT-7SL 70ns

HM62256BLTM-8 85ns 8 mm x 13.4 mm 28-pin TSOP (TFP-28DA)
HM62256BLTM-4SL™ 45 ns

HM62256BLTM-5SL 55ns

HM62256BLTM-7SL 70 ns

HM62256BLTM-7UL 70 ns

Note: 1. Under development

HITACHI
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HM62256B Series

Pin Arrangement

HM62256BLP/BLFP/BLSP Series HM62256BLT Series
msllt- ~ ww. EEHTO 32 [ A10
R e 31 s
A12[ 12 27 _JWE Nc O 3 30 [ NC
3 A9 O] 4 29 (3107
AT I 26 Ja13 48 o ¢ 28 £ 1/06
As [ 4 25| |AB A3t g 27 4 1/05
Vcc O 8 25 [ 1/03
A [ 16 23 a1 A g 24 [ Vss
ws [l 2 Jog Al 10 23 [ 1102
Al = 11 22 -1 [
Azuliy e 2t 1Ate A6 a2 21 :Kgo
= BT | 42 20 (&3
N 20 | Ca e 19 £ NC
Ao []10 19 Jwor A4 o 15 18 ﬁ;
oo 11 197 1 g N\ TS i
o112 17 J1os (Top View)
no2[|13 16 [ ] 104 HM62256BLTM Series
Vg [ |14 15 [0 Luogy - ¥/
OE I 22 21 g é%o
: g Aual 20
(Top View) A9 ] 24 19 = 107
A8 g 25 18 [ 1/06
A13 26 17 [ 105
WE ] 27 16 [ 1104
A4 31O 14 [ Vss
Wip e 13 8 102
A7 [ 3 12 |3 1701
A6 ] 4 11 £ 1oo
A5 ] 5 10 [ A0
A4 O 6 9 [ A1
A3 7 8 i A2
(Top View)
Pin Description
Symbol Function
AO - A14 Address
/00 - /07 Input/output
CS Chip select
WE Write enable
OE Output enable
NC No connection
Vee Power supply
Vss Ground

HITACHI
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HM62256B Series

Block Diagram
(MSB) A120— °Vee
AT o— : .
A6 00— & Memory Matrix
Ea o e on 512x512
A8 T Decoder
A130— 1 |
Al4o—
A4 o— %
(LSB) A3 o— " [
LB ! [E Column 1O .
Input Column Decoder
Data
Control
V07 o—y1 3 Y\
4 R - 1\
] A2| A1 AOA10 A9 A11 ~ 1\
(LSB (MSB) o I
Sk
- — el
CS o—— Timing Pulse Generator
WE Read/Write Control
OEo
Function Table
WE ©CS OE Mode V¢ Current 1/0 Pin Ref. Cycle
X H X Not selected 1.1 <63 High-Z —
H L H Output disable lee High-Z —
H L L Read s Dout Read cycle (1)-(3)
i L H Write lec Din Write cycle (1)
L L L Write Joe Din Write cycle (2)
Note: X:HorL

HITACHI
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HM62256B Series

Absolute Maximum Ratings

Parameter Symbol Vaiue Unit
Power supply voltage™ Vee -0.5t0 +7.0 \%
Terminal voltage™ V; -0.5*% to V. + 0.3 \%
Power dissipation P 1.0 w
Operating temperature Topr Oto+70 °C
Storage temperature Tstg -55t0 +125 °C
Storage temperature under bias Tbias -10 to +85 °C

Notes: 1. Relative to Vg
2. Vymin: -3.0 V for pulse half-width < 50 ns
3. Maximum voltage is7.0V -

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 45 5.0 2.5 \Y,
Ves 0 0 0 \
Input high (logic 1) voltage Vi 2.2 — Vo+0.3 \%
Input lew (logic 0) voltage V. — 0B _ 0.8 \Y

Note: 1. V, min: -3.0 V for pulse half-width < 50 ns

HITACHI
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HM62256B Series

DC Characteristics (Ta =0 to +70°C, Ve =3V 10%; Vs =0 V)

Parameter Symbol {Min| Typ*1 [Max [Unit | Test Conditions
Input leakage current IL| — |— 1 HA  |Vin =Vg to Ve
Output leakage ol A s 1 A [CS=V,orOE=V,orWE=V,
current ss S Vip £ Ve
Operating power lec — |6 15 |[mA |CS =V, others =V, V,
supply current lio =0mA
Average operating HM62256B-4 |1, — |— 70 |mA |min cycle, duty =100 %, l,, =0
power supply current mA
CS =V, others =V, /V,

HM62256B-5 |, — |— 60

HM62256B-7 |, — |33 60

HM62256B-8 (1., — (29 {50

leca — |5 15 |mA |Cycletime =1 ps,l,,=0mA
CS =V V=V, V =0
Standby power = =03 I mA |CS=V,
supply current
I — 10.2 100 |pA |Vin=0V,CS 2V, -02V,
< 027\ |502
0.2% 110%

Output low voltage VA — |— 04 |V lo =2.1 MA
Output high voltage Vou 24 |— — |V loy ==1.0 mA

Notes: 1. Typical values are at V.. = 5.0V, Ta = +25°C and not guaranteed.
2. This characteristics is guaranteed only for L-SL version.
3. This characteristics is guaranteed only for L-UL version.

Capacitance (Ta =25°C, f= 1.0 MHz)"!

Parameter Symbol  Min Typ Max Unit Test Conditions
Input capacitance™ Cin 5 - e 8 pF Vin=0V
Input/output capacitance™  C,, < — 10 pF Vo =0V

Note:

1. This parameter is sampled and not 100% tested.

HITACHI
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HM62256B Series

AC Characteristics (Ta =0 to +70°C, Ve =5V £10%, unless otherwise noted.)

Test Conditions

e Input pulse levels: 0.8 Vto 24V

® Input rise and fall times: 5 ns

e Input and output timing reference level: 1.5 V

* Outputload: HM62256B-4: 1 TTL Gate + C, (30 pF)(Including scope & jig)
HM62256B-5: 1 TTL Gate + C| (50 pF)(Including scope & jig)
HM62256B-7/8: 1 TTL Gate + C, (100 pF)(Including scope & jig)

Read Cycle

HM62256B

-4 -5 -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Read cycle time S 4577 | \\85. 4 — 1 70 l===85 _1 ‘\ns
Address access time {1 — 46 \— -85 ~— 70~ ,— 85 ns
Chip select access time 17 == [ 4505 — .55 W= 70— 85 'ns
Output enable to output valid o 30:— - [354/—7740 — . 45" ns
Chip selection to output in low-Z tlz A A AR — 10 — 10 — ns 2
Output enable to output in Jow-Z $o12 5 — 5 = (bf) £ ()5 —ons 2
Chip deselection in to output in tenz LN TN 204044260 () 30 ns 1.2
high-Z
Output disable to outputin high-Z - t,,,, o 2851 20 =L N25 D 30 ns 1,2
Output hold from address change  t,, o) L S & H¥YGEY 0 9 g

Notes: 1. tg,, and t,,, defined as the time at which the outputs achieve the open circuit conditions and
are not referred to output voltage levels.

2. This parameter is sampled and not 100% tested.

HITACHI
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HM62256B Series

Read Timing Waveform (1) (WE=V,;))

Address

Cs

OE

Dout

i tro o

* tA\:alid address BK
ANV ////// /11
ST N

High impedance

tchz

é Valid data \

<X>__

Read Timing Waveform (2) (WE=V,;, CS=V, , OE=V, )

Address

Dout

trc

i,

A

>l
Valid address >k
)

HITACHI
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HM62256B Series

Read Timing Waveform (3) (WE=V,,, OE=V,; )"

(ks tacs ~

cs \ Y/
| |
,uCLZ_.j | tonz

|
Dout —High 'mpeda”°W< Valid data s
|

Note: 1. Address must be valid prior to or simultaneously with CS going low.

HITACHI
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HM62256B Series

Write Cycle

HM62256B

-4 -5 -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write cycle time e 45 — 55 — 70 — 8 — ns
Chip selection to end of write tew 3% — 40 — 60 — 75 — ns
Address setup time tas 0 — 0 — 0 — 0 — ns
Address valid to end of write taw 3% — 40 — 60 — 75 — ns
Write pulse width i 30 — 3B — B0 — 5 — ns 3,8
Write recovery time tiw — — 0 — 0 — ns
WE to output in high-Z tua 0 20 0 20 0 25 .0 40 ~ ns. 12,7
Data to write time overlap tow 20 —, /25 — 30%w— 3 — ns
Data hold from write time o 0 — 0 — 0 — 0 — ns
Output active from end of write tow 5 — 5 —=""5 = 5 & sy 2
Output disable to output in high-Z  t,,, 0 20 0 20 N0 g5 0 40 ns 1,27

Notes: 1.

and are not referred to output voltage levels.
2. This parameter is sampled and not 100% tested.

3. Awrite occurs during the overlap (typ) of a low CS and a low WE. A write begins at the later
transition of CS going low or WE going low. A write ends at the earlier transition of CS going

high or WE going high. tws is measured from the beginning of write to the end of write.
tew is measured from CS going low to the end of write.
tas is measured from the address valid to the beginning of write.

twr is measured from the earlier of WE or CS going high to the end of write cycle.

Durng this period, I/O pins are in the output state so that the input signals of the opposite

g O

phase to the outputs must not be applied.
must satisfy the following equation to avoid a problem

o

In the write cycle with OE low fixed, t,,
of data bus contention, t,,

2ty Mmax + ty, min.

HITACHI
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HM62256B Series

Write Timing Waveform (1) (OE Clock)

Address

Dout

Din

twe

| SN

l

j)<]~ Valid address

taw
/iiiii_z

SN

tow

1/////// 1/

NURRRRRAR

i

L tas twp
|
3:\\{

ALY

tonz K
Y\ W\ g \ N High impedance
1y / / /W2l i Xq

tow

tpH -

W,
High impedance <><><>I<

Valid data >}<><>< ><)<

Note: 1. If CS goes low simultaneously with WE going low or after WE going low,

the outputs remain in the high impedance state.

HITACHI
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HM622

56B Series

Write Tim

ing Waveform (2) (OE Low Fixed) (OE = V)

Address

Dout

Din

Notes:

.. twe —
Valid address
tew twr
T
taw
| twp _ﬂi,
e SONNN by,
oz o N\ |,
I — LY
AR ptCH )
High impedance @(Vali —— > \/@

1. If GS goes low simultaneously with WE going low or after WE going low,
the outputs remain in the high impedance state.

2. Dout is the same phase of the write data of this write cycle.

3. Dout is the read data of next address.

4. 1f CSiis low during this period, I/O pins are in the output state. Therefore, the input
signals of the opposite phase to the output must not be applied to them.

HITACHI
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HM62256B Series

Low V. Data Retention Characteristics (Ta = 0 to +70°C)

Parameter Symbol Min  Typ* Max Unit Test Conditions™
V. for data retention Vor 2.0 — 55 \Y CS >V, -0.2V,
Vin20V
Data retention current bscor — 0.05 307 LA Vee=3.0V,Vin20V
= 0.05 10° CS=>V,-0.2V,
— 0.05 3*
Chip deselect to data retention time t.q 0 — = ns See retention waveform
Operation recovery time te teal— — ns

Notes: 1. Typical values are at V. = 3.0V, Ta = 25°C and not guaranteed.

2. 10 yA max at Ta= 0to +40°C.
This characteristics guaranteed for only L-SL version. 3 uA max at Ta = 0 to +40°C.
This characteristics guaranteed for only L-UL version. 0.6 pA max at Ta = 0 to +40°C.
trc = read cycle time.

CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data
retention mode, other input levels (address, WE, OE, 1/0) can be in the high impedance state.

o0k w

Low V. Data Retention Timing Waveform

Data retention mode
Vee
Cs CESVa: \ .00

HITACHI
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HM62256B Series

Package Dimensions

HM62256BLP Series (DP-28) Unit: mm
35.60
28 36.50 Max 1
i N e o e T e Y O e O e e O O
x
©
Q=
), 3
g
OO OO O O O gar Lgemer 0T T
4 _.L 1.20 .
1.90 Max
2.54 £0.25 H
T 1 1
Unit: mm

HM62256BLSP Series (DP-28NA)

36.0

CRE FXar] 1 PN ) rIen =9

28 37.32 Max 15

A
7.37 Max

-

OO0 000000000 O OO
14
1.3

ﬂlgl 2.2 Max
il

7.62

HITACHI
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HM62256B Series

HMG62256BLFP Series (FP-28DA) Unit: mm
18.00
18.75 Max W
2800 annnaOnnnant1s
o
<
o]
(@]
1 JUTTTDDOU T 14 3
= ES 11.80 = 0.30
1.27 Max 8 oo
= 4 1570
o
= 0-10°
010 o
1.27 £ 0.10 || 0.40 —gps e
T T o 1.00 + 0.20
+l
o
N
o
|
HM62256BLT Series (TFP-32DA) Unit: mm
8.00
8.20 Max
32 17
‘@]
<
o
(o]
. 14.00 + 0.20 0.80
] | ;" .
. m& FLO ‘ﬁt 0_5° \ﬁ
T Q . 0.50 +0.10
o + +l
= s
s o

HITACHI
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ADCO0808/ADC0809

Multiplexer

General Description

The ADCO0808, ADC0809 data acquisition component is a
monolithic CMOS device with an 8-bit analog-to-digital con-
verter, 8-channel multiplexer and microprocessor compatible
control logic. The 8-bit A/D converter uses successive ap-
proximation as the conversion technique. The converter fea-
tures a high impedance chopper stabilized comparator, a
256R voltage divider with analog switch tree and a succes-
sive approximation register. The 8-channel multiplexer can
directly access any of 8-single-ended analog signals.

The device eliminates the need for external zero and
full-scale adjustments. Easy interfacing to microprocessors
is provided by the latched and decoded multiplexer address
inputs and latched TTL TRI-STATE® outputs.

The design of the ADC0808, ADC0809 has been optimized
by incorporating the most desirable aspects of several A/D
conversion techniques. The ADC0808, ADC0809 offers high
speed, high accuracy, minimal temperature dependence, ex-
cellent long-term accuracy and repeatability, and consumes
minimal power. These features make this device ideally
suited to applications from process and machine control to
consumer and automotive applications. For 16-channel mul-
tiplexer with common output (sample/hold port) see
ADCO0816 data sheet. (See AN-247 for more information.)

/@N@M@mml Semiconductor

October 1999

8-Bit pP Compatible AID Converters with 8-Channel

Features

® Easy interface to all microprocessors

m Operates ratiometrically or with 5 V¢ or analog span
adjusted voltage reference

m No zero or full-scale adjust required

® 8-channel multiplexer with address logic

B 0V to 5V input range with single 5V power supply

® Outputs meet TTL voltage level specifications

® Standard hermetic or molded 28-pin DIP package

® 28-pin molded chip carrier package

m ADCO0808 equivalent to MM74C949

B ADCO0809 equivalent to MM74C949-1

Key Specifications

H Resolution 8 Bits
® Total Unadjusted Error +2 LSB and £1 LSB
m Single Supply 5 Vpe
a3 Low Power 15 mw
= Conversion Time 100 ps

Block Diagram

LNTAD

B ANALDG INPUTS

8 CHANNE ' €
MULTIPLEX ING
ANALOG
SWITCHES

| ComranaTon

V.0 46 R &

¢

START  cLocx

(NTERRUPT)

81T DUTPUTS
BUFFER

I

o
34T ADDRESS | O—i |
O=—{ ADDRESS ‘————]
LATEH
ADDRESS o]

o |
LATCH ENABLE DECOOEN

¥ec  GND  REF(s)

TRI-STATE® is a registered trademark of National Semiconductor Corp.

SWITCH TREE

i

256R RESISTOR LADDER

REF(-) OUTPUT
ENABL
DS005672-1

See Ordering
Information

© 1999 National Semiconductor Corporation ~ DS005672

www.national.com
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ADC0808/ADC0809

Connection Diagrams

Dual-In-Line Package

IN3 =1 28{=IN2
IN4 =12 27 =Nt
IN5—3 26—IN0
IN6 =4 25(—=ADD A
IN7 ][5 24 = ADD B
START =5 23[=40D C
£0C —{7 22|f—ALE
275—g 21[=2"1usp
OUTPUT ENABLE {9 20 =272
CLOCK =10 19f—=2"3
Voo =411 18274
Vaer (#) =12 17{~2"8.s8
GND =13 16 [=Voer (=)
2774 15[r=278
DS005672-11

Order Number ADCC808CCN or ADCOS0ICCN

See NS Package J28A or N28A

Ordering Information

INO
IN1
IN2
IN3
IN4

INS —

IN6

Molded Chip Carrier Package

ADD A
ADD B
ADD C

s oM
4%
NI O I W/ 5 ENE COOY T
1 25 24 23 22 21 20 19
25 18=2"*
427 17[—2"8LsB
{28 16 Vaer (=)
=h 15278
{2 14277
3 13| GND
_{’4 12/ Veer (+)
NS 6 7 8 9 101
2B R E
EEge 4E 8
258 g5 ¢
a =z o
]
5
2
5
o

DS005672-12

Order Number ADC0O808CCV cr ADC0809CCV

See NS Package V28,

A

TEMPERATURE RANGE

=40°C to +85°C

-55°C to +125°C

Error

1% LSB Unadjusted

ADC0808CCN

ADC0808CCV

ADC0808CCJ

ADC0808CJ

+1 LSB Unadjusted

ADCO0809CCN

ADC0809CCV

Package Outline

N28A Molded DIP

V28A Molded Chip Carrier

J28A Ceramic DIP

J28A Ceramic DIP

www.national.com




Absolute Maximum Ratings (Notes 2, 1) Dual-In-Line Package (ceramic) 300°C
If Military/Aerospace specified devices are required, Molded Chip Carrier Package
please contact the National Semiconductor Sales Office/ Vapor Phase (60 seconds) 215°C
Distributors for availability and specifications. Infrared (15 seconds) 220°C
Supply Voltage (Vcc) (Note 3) 6.5V ESD Susceptibility (Note 8) 400V
Voltage at Any Pin =0.3V to (Vct0.3V) . 7

Except Control Inpuls Operating Conditions (Notes 1, 2)
Voltage at Control Inputs -0.3V to +15V Temperature Range (Note 1) TarinSTasTmax

(START, OE, CLOCK, ALE, ADD A, ADD B, ADD C) ADCO0808CCN,ADC0809CCN -40°C<T,<+85°C
Storage Temperature Range -65°C to +150°C ADCO0808CCV, ADC0809CCV -40°'C < T, < +85°C
Package Dissipation at T,=25'C 875 mwW Range of V¢ (Note 1) 4.5 Vpe t0 6.0 Ve
Lead Temp. (Soldering, 10 seconds)

Dual-In-Line Package (plastic) 260°C

Electrical Characteristics
Converter Specifications: Vee=5 Vpe=Vrer., Virer-~GND, Ty nSTaSTmax and fe =640 kHz unless otherwise stated.

Symbol Parameter Conditions Min Typ Max Units
ADCO0808
Total Unadjusted Error 25'C E37) LsSB
(Note 5) Tain 10 Taax % LSB
ADCO0809
Total Unadjusted Error 0'Cto 70°C *1 LsB
(Note 5) Tain 10 Taax 1% LSB
Input Resistance From Ref(+) to Ref(-) 1.0 25 kQ
Analog Input Voltage Range (Note 4) V(+) or V(=) GND-0.10 Veet0.10 Voe
VaEeh, Voltage, Top of Ladder Measured at Ref(+) Vee Veet0.1 Y/
VREF(+)+ VREF(— Voltage, Center of Ladder Vee/2-0.1 Veel2 | Vee/2+40.1 \%
2
Vaer Voltage, Bottom of Ladder Measured at Ref(-) -0.1 0 \
Iin Comparator Input Current f.=640 kHz, (Note 6) 2 10.5 2 A

Electrical Characteristics

Digital Levels and DC Specifications: ADC0O808CCN, ADC0808CCV, ADCO809CCN and ADC080SCCYV, 4.755Vc<5.25V,
—-40°C<T,<+85°C unless otherwise noted

Symbel | Parameter I Conditions Min Typ Max Units
ANALOCG MULTIPLEXER
lore ) OFF Channel Leakage Current Vee=5V, V=5V,
Ta=25°C 10 200 nA
Timin 10 Tmax 1.0 HA
lorr-) OFF Channel Leakage Current Vec=5V, V=0,
T725¢ -200 -10 nA
Tamin 10 Tmax -1.0 pA
“CONTROL INPUTS
Viney Logical “1” Input Voltage Vee—1.5 \%
Vineoy Logical “0" Input Voltage 1.5 \%
lingry Logical “1” Input Current Vin=15V 1.0 pA
(The Control Inputs)
lingoy Logical “0" Input Current Vin=0 -1.0 HA
(The Control Inputs)
lec Supply Current foL=640 kHz 0.3 3.0 mA

3 www.national.com
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ADC0808/ADC0809

Electrical Characteristics (Continued)

Digital Levels and DC Specifications: ADC0808CCN, ADCO808CCY, ADCOBOSCCN and ADCO80ICCY, 4.75<Vc<5.25V,
-40°C<T,<+85°C unless otherwise noted

Symbol I Parameter , Conditions Min Typ Max [ Units
DATA OUTPUTS AND EOC (INTERRUPT)
Vourm Logical “1” Output Voltage Vee = 4.75V
lout = ~360pA 2.4 V(min)
lour = ~10pA 4.5 V(min)
Vouro) Logical “0" Output Voltage 16=1.6 mA 0.45 v
Vouro Logical “0” Output Voltage EOC 16=1.2 mA 0.45 v
or TRI-STATE Output Current Vo=5V 3 HA
V5=0 -3 pA

Electrical Characteristics
Timing Specifications Voc=Vrer)~5Y, Vrer(-~GND, t,=t,=20 ns and T,=25"C unless otherwise noted.

Symbot Parameter Conditions Min Typ Max Units
tws Minimum Start Pulse Width (Figure 5) 100 200 ns
twale Minimum ALE Pulse Width (Figure 5) 100 200 ns
ts Minimum Address Set-Up Time | (Figure 5) 25 50 ns
ty Minimum Address Hold Time (Figure 5) 25 50 ns
to Analog MUX Delay Time Rs=08 (Figure 5) 1 2.5 us

From ALE
tu1s tho OE Control to Q Logic State C_=50 pF, R =10k (Figure 8) 125 250 ns
L ton OE Control to Hi-Z C_ =10 pF, R =10k (Figure 8) 125 250 ns
te Conversion Time =640 kHz, (Figure 5) (Note 7) 90 100 116 ps
e Clock Frequency 10 640 1280 kHz
teoc EOC Delay Time (Figure 5) 0 8+2 usS Clock
Periods
Cin Input Capacitance At Control Inputs 10 15 pF
Cour TRI-STATE Output At TRI-STATE Outputs 10 15 pF
Capacitance

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its specified operating conditions.

Note 2: All voltages are measured with respect to GND, unless othewise specified.
Note 3: A zener diode exists, internally, from Ve to GND and has a typical breakdown voltage of 7 Vpc.

Note 4: Two on-chip diodes are tied to each analog input which will forward conduct for analog input voltages one diode drop below ground or one diode drop greater
than the Vccn supply. The spec allows 100 mV forward bias of either diode. This means that as long as the analog V) does not exceed the supply voltage by more
than 100 mV, the output code will be correct. To achieve an absolute 0Vpc to 5Vpg input voltage range will therefore require a minimum supply voltage of 4.900 Ve
over temperature variations, initial tolerance and loading.

Note 5: Total unadjusted error includes offset, full-scale, linearity, and multiplexer errors. See Figure 3. None of these A/Ds requires a zero or full-scale adjust. How-
ever, if an all zero code is desired for an analog input other than 0.0V, or if a narrow full-scale span exists (for example: 0.5V to 4.5V full-scale) the reference voltages
can be adjusted to achieve this. See Figure 13.

Note 6: Comparator input currentis a bias current into or out of the chopper stabilized comparator. The bias current varies directly with clock frequency and has little
temperature dependence (Figure 6). See paragraph 4.0.

Note 7: The outputs of the data register are updated one clock cycle before the rising edge of EOC.

Note 8: Human body model, 100 pF discharged through a 1.5 kQ resistor.
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Functional Description

Multiplexer. The device contains an 8-channel single-ended
analog signal multiplexer. A particular input channel is se-
lected by using the address decoder. Table 1 shows the input
states for the address lines to select any channel. The ad-
dress is latched into the decoder on the low-to-high transition
of the address latch enable signal.

TABLE 1.

SELECTED ADDRESS LINE
ANALOG Cc B A
CHANNEL
INO
IN1
IN2
IN3
IN4
INS
IN6
IN7

I I JpBpr r r— r
T F rygr— I3
X7 Ly L rews

CONVERTER CHARACTERISTICS

The Converter

The heart of this single chip data acquisition system is its
8-bit analog-to-digital converter. The converter is designed to
give fast, accurate, and repeatable conversions over a wide
range of temperatures. The converter is partitioned into 3
major sections: the 256R ladder network, the successive ap-
proximation register, and the comparator. The converter's
digital outputs are positive true.

The 256R ladder network approach (Figure 1) was chosen
over the conventional R/2R ladder because of its inherent
monotonicity, which guarantees no missing digital codes.
Monotonicity is particularly importantin closed loop feedback
control systems. A non-monotonic relationship can cause os-
cillations that will be catastrophic for the system. Additionally,
the 256R network does not cause load variations on the ref-
erence voltage.

The bottom resistor and the top resistor of the ladder net-
work in Figure 1 are not the same value as the remainder of
the network. The difference in these resistors causes the
output characteristic to be symmetrical with the zero and
full-scale points of the transfer curve. The first output transi-
tion occurs when the analog signal has reached +%: LSB
and succeeding output transitions occur every 1 LSB later up
to full-scale.

The successive approximation register (SAR) performs 8 it-
erations to approximate the input voltage. For any SAR type
converter, n-iterations are required for an n-bit converter.
Figure 2 shows a typical example of a 3-bit converter. In the
ADCO0808, ADCO0809, the approximation technique is ex-
tended to 8 bits using the 256R network.

The A/D converter's successive approximation register
(SAR) is reset on the positive edge of the start conversion
(SC) pulse. The conversion is begun on the falling edge of
the start conversion pulse. A conversion in process will be in-
terrupted by receipt of a new start conversion pulse. Con-
tinuous conversion may be accomplished by tying the
end-of-conversion (EOC) output to the SC input. If used in
this mode, an external start conversion pulse should be ap-
plied after power up. End-of-conversion will go low between
0 and 8 clock pulses after the rising edge of start conversion.
The most important section of the A/D converter is the com-
parator. It is this section which is responsible for the ultimate
accuracy of the entire converter. It is also the comparator
drift which has the greatest influence on the repeatability of
the device. A chopper-stabilized comparator provides the
most effective method of satisfying all the converter require-
ments.

The chopper-stabilized comparator converts the DC input
signal into an AC signal. This signal is then fed through a
high gain AC amplifier and has the DC level restored. This
technique limits the drift component of the amplifier since the
drift is @ DC component which is not passed by the AC am-
plifier. This makes the entire A/D converter extremely insen-
sitive to temperature, long term drift and input offset errors.
Figure 4 shows a typical error curve for the ADC0808 as
measured using the procedures outlined in AN-179.

www.national.com
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ADCO0808/ADC0O809

Functional Description (continued)

CONTROLS FROM S.A.R.
1

REFMC#-T] R
v g ik
%A
R ¢ N
o o
M
o ° o
]
° ° 0 N
o
256R o o 5
°
<
o o o
R ° o o
o o
%R 0

REF(-) %——j

FIGURE 1. Resistor Ladder and Switch Tree

T0
_L=> COMPARATOR
INPUT

DS005672-2

m = INFINITE RESOLUTION
== FULLSCALE m PERFECT CONVERTER
119 IDEAL CURVE -4 ERRDR =1/2LSB
) +1/2 LSB IDEAL 3-BIT CONVERTER
R w TOTAL 1y
8 S 101 | UNADJUSTED |-
= 100 i ERROR |
2 5 10 -11s8
E o ’ = ABSOLUTE
& t=-NOMLINEARITY = 1/2 153 3 m BLCURGCY
=z |00 = S ~121s8
bo11” QUARTIZATION
- o ERROR
090 Vin 00 Vi
0/8 1/8 2/8 3/8 4/3 58 8/8 1/8 /3 1/8 2/3 3/8 43 5/8 872 /8
Vi AS FRACTION OF FULL-SCALE Vil AS FRACTION OF FULL-SCALE
DS005672-13

FIGURE 2. 3-Bit A/D Transfer Curve

REFERERCE LINE

QUARTIZING
Eﬂﬂﬂﬂ{mmm%%ﬁ%ﬂmmﬂgrﬂmm%
INPUT OV
VOLTAGE

FIGURE 4. Typical Error Curve

DS005672-14

FIGURE 3. 3-Bit A/D Absclute Accuracy Curve

M A

FULL
SCALE
DS005672-15
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—
Timing Diagram

|<»—- w —oi

e 8 R i O g N

START m-[ s 0%
N

ALE 50%— ' 50%
—
~—wate—| |
[~ STASLE ADDRESS
= :
ADDAESS 30%: 50% |
L -
51 H i
AzALOG \ i R §
weuT T @ F STABLE —
<mn
| LS8~
CCRPARATOR T —_—
T
(INTERRAL HGDE)
ip—|
ouTPUT | vh \
EZASLE T B
; |
£0C {
I % 50%
'E0C
- e |
TRISTATE
OUTPUTS = e e e e m o TRISTATE ——— e e e
DS0056724
FIGURE 5.
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ADC0808/ADC0O809

Typical Performance Characteristics

111}1! tH1

0500567218

tors tho

Vee
0

OUTPUT
ENABLE

DS005672-21

OPERATION

1.0 RATIOMETRIC CONVERSION

Vin__

Vis=Full-scale voltage
Vz=Zero voltage

Applications Information

The ADC0808, ADC0809 is designed as a complete Data
Acquisition System (DAS) for ratiometric conversion Sys-
tems. In ratiometric systems, the physical variable being
measured is expressed as a percentage of full-scale which is
not necessarily related to an absolute standard. The voltage
input to the ADC0808 is expressed by the equation

Dx
Vis=Vz  Dmax—Dmin
V\n=Input voitage into the ADC0808

- T
o= 1200 ki ;
1
3 s / 3
z %- 860 kHz =
) 2
= fo = 540 kHz 7 3
£ us z
= = 3
S
-1 fo = 1200 kH2 e =
-15
[} 125 25 am g
. Vi V)
DS005672-16
FIGURE 6. Comparator I,y vs Vi
(Vec=VYrer=5Y)
FIG

TRI-STATE Test Circuits and Timing Diagrams

tyw, CL = 10 pF

Vee
ouTPUT
ENABLE
GND
Vou 90%
OUTPUT
GND
DS005672-19
tors G = 10 F
Vee
OUTPUT
ENABLE
GND
[=—ton
Vee
ouTPUT /
N
VoL

DS005672-22

FIGURE 8.

Tp=85°C M
- _Q:/\

1

5 2.5
Vi (V)

375 5

DS005672-17

URE 7. Multiplexer Roy Vs Vi
(VCC=VREF=SV)

th1, Cp = 50 pF
t
30%

50%
10%

10K
50%

DS005672-20

thor CL = 50 pF

50%

DS005672-23

Dy=Data point being measured
Dmax=Maximum data limit
Dyin=Minimum data limit

A good example of a ratiometric transducer is a potentiom-
eter used as a position sensor. The position of the wiper is di-
rectly proportional to the output voltage which is a ratio of the
full-scale voltage across it. Since the data is represented as
a proportion of full-scale, reference requirements are greatly
reduced, eliminating a large source of error and cost for
many applications. A major advantage of the ADC0808,
ADCO809 is that the input voltage range is equal to the sup-
ply range so the transducers can be connected directly
across the supply and their outputs connected directly into

the multiplexer

(1)

inputs, (Figure 9).

Ratiometric transducers such as potentiometers, strain
gauges, thermistor bridges, pressure transducers, etc., are
suitable for measuring proportional relationships; however,
many types of measurements must be referred to an abso-
lute standard such as voltage or current. This means a sys-
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Applications information (continues)

tem reference must be used which relates the full-scale volt-
age to the standard volt. For example, if Vec=Vrer5.12V,
then the full-scale range is divided into 256 standard steps.
The smallest standard step is 1 LSB which is then 20 mV.

2.0 RESISTOR LADDER LIMITATIONS

The voltages from the resistor ladder are compared to the
selected into 8 times in a conversion. These voltages are
coupled to the comparator via an analog switch tree which is
referenced to the supply. The voltages at the top, center and
bottom of the ladder must be controlled to maintain proper
operation.

The top of the ladder, Ref(+), should not be more positive
than the supply, and the bottom of the ladder, Ref(-), should
not be more negative than ground. The center of the ladder
voltage must also be near the center of the supply because
the analog switch tree changes from N-channel switches to
P-channel switches. These limitations are automatically sat-
isfied in ratiometric systems and can be easily met in ground
referenced systems.

Figure 10 shows a ground referenced system with a sepa-
rate supply and reference. In this system, the supply must be
trimmed to match the reference voltage. For instance, if a
5.12V is used, the supply should be adjusted to the same
voltage within 0.1V.

o

Vee B
‘ 7 9
I_ REF(+) MsB —J
> Iny
% DIGITAL
* % OUTFUT
° Qoyr FROPORTIGHAL
A T0 ANALOG
3 1NPUT
o
#* o
v v,
REF(-) LSBj== Qours- = Nro N
v 7
P REF  VcC

4.75V sVcoo=VReFs5.25V

=

FIGURE 9. Ratiometric Conversion System

The ADC0808 needs less than a milliamp of supply current
so developing the supply from the reference is readily ac-
complished. In Figure 11 a ground referenced system is
shown which generates the supply from the reference. The
buffer shown can be an op amp of sufficient drive to supply
the milliamp of supply current and the desired bus drive, or if
a capacitive bus is driven by the outputs a large capacitor will
supply the transient supply current as seen in Figure 12. The
LM301 is overcompensated to insure stability when loaded
by the 10 pF output capacitor.

@ Ratl
ADCT508 Ratlomatric transducars

0S005672-7

The top and bottom ladder voltages cannot exceed V¢ and
ground, respectively, but they can be symmetrically less than
Ve and greater than ground. The center of the ladder volt-
age should always be near the center of the supply. The sen-
sitivity of the converter can be increased, (i.e., size of the
LSB steps decreased) by using a symmetrical reference sys-
tem. In Figure 13, a 2.5V reference is symmetrically cen-
tered about Vc/2 since the same current flows in identical
resistors. This system with a 2.5V reference allows the LSB
bit to be half the size of a 5V reference system.
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ADCO0808/ADC0809

V)

ViN

vee
SUPPLY

Applications Information (continued)

gl

4.75V < Veg = VRer < 5.25V

VREF

Yee

REF(+)

C— In7

Vin 40— S

o= ':u

REF(-)
S o

MSB

Qyr

ADCD808

FIGURE 10. Ground Referenced

LSB r-]

Cenversion System Using Trimmed Supply

VREF(+)

4.75V < Voo = VRgr < 5.25V

Vee
Ms8
AEF(+) a
ouT
C= ln7
Vini{C—= ¢
C—liy
E AEF(-) LSB =)
GND
ADCCB28

DIGITAL
ouTPUT
REFERENCED
T0

GROUND

DS005672-24

DIGITAL OUTPUT
REFERENCED TO
GROUKD

DS005672-25

FIGURE 11. Ground Referenced Conversion System with
Reference Generating Ve Supply
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Applications Information (continues)

19-15Vpg

Vee
REF(+)

FIGURE 12. Typical Reference and Supply Circuit

TANTALUM
WD
L REF(-)

DS005672-26

5V
Ra
Vee
75V L
g j P 33V Ms3
;bwm < 3
‘r! L#136 o
) = DIGITAL OUTPUT
7§ 7 > PROPCRTIONAL TO
y, v, our ARALGG INPUT
& 1.258V < Viy € 3.75V
18318 x '
1
| 1.25V
! N REF(-)
2.5V N
REFERENCE Rg LSB =)
A f GHD

RaA=Rg
*Ratiometric transducers

FIGURE 13. Symmetrically Centered Reference

3.0 CONVERTER EQUATIONS

The transition between adjacent codes N and N+1 is given
by:

[ NEpa
ViN= t(VREF(+)‘VHEF(-))|:2_56+E]iVTUE} +VRer(-) @

The center of an output code N is given by:

N
Vi { (VREF(+)‘VHEF(—))[ﬁ] iVmE} +VREF(-)

@)

DS005672-27

The output code N for an arbitrary input are the integers
within the range:

N=—YIN~VREF(-)
VREF(+)~ VREF(-)

X 256 + Absolute Accuracy
Where: Vy=Voltage at comparator input
Vger(+)=Voltage at Ref(+)
VRer(-y=Voltage at Ref(-)
Vryue=Total unadjusted error voltage (typically
Vrer¥512)

v
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ADC0808/ADC0809

Applications Information (Continued)

4.0 ANALOG COMPARATOR INPUTS

The dynamic comparator input current is caused by the pe-
riodic switching of on-chip stray capacitances. These are
connected alternately to the output of the resistor ladder/
switch tree network and to the comparator input as part of
the operation of the chopper stabilized comparator.

The average value of the comparator input current varies di-

rectly with clock frequency and with Viy as shown in
Figure 6.

Typical Application

If no filter capacitors are used at the analog inputs and the
signal source impedances are low, the comparator input cur-
rent should not introduce converter errors, as the transient
created by the capacitance discharge will die out before the
comparator output is strobed.

If input filter capacitors are desired for noise reduction and
signal conditioning they will tend to average out the dynamic
comparator input current. It will then take on the characteris-
tics of a DC bias current whose effect can be predicted con-
ventionally.

READ
ﬂ r—{>~—> TRTERRUPT
500 kHz == CLK 0E b
ADDRESS 5.000V ==Vagg (s EOC e~ INTERRUPT
DECODE
(AD8-AD15)® 0.000V ==V geg ()
2=V f——==>p87 S8
F-C START 22 f=—==0>DB6
FAITE = OTYALE 273 =—>p8s
2 4——>o8s
ADD=|A 2-5—=>o83
ADCO
AD1==|B ADgﬂggg 26 f=—=—==0>DB2
AD2=C 2-T——=>081
28 > 080 LsB
5V sumvi
= ReRLt la7 = Vin 8
GND .
Jj -5V
GROUND = o ANALOG
INPUT RANGE
[o]
o= Vig1

DS005672-10

*Address latches needed for 8085 and SC/MP interfacing the ADC0808 to a microprocessor

TABLE 2. Microprocessor Interface Table

PROCESSOR READ WRITE INTERRUPT (COMMENT)
8080 MEMR MEMW INTR (Thru RST Circuit)

8085 RD WR INTR (Thru RST Circuit)
Z-80 RD WR INT (Thru RST Circuit, Mode 0)
SC/MP NRDS NWDS SA (Thru Sense A)

6800 VMA:92:RW | VMA+¢-R/W | TRQA or IRQB (Thru PIA)
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e
Physical Dimensions inches (millimeters)

unless otherwise noted

ZBWWHWHMHWHHTHH

{1575 M0
uamtnws
{1235 %0, m) T

0.062

BATS—AI) .09

(‘5 st +0. 635)

+0.006
0.450 -0.000 "

+0.15
(11.43) L5ins

PIN #1 IDENT

1 26

1
20 0.050 )

i
[1.27)
g e

0.4900.005
[12.4520.13]

ummmmmmmmmmwmm
PIN NO. 1 IDENT
1.393-1.420
(35.38-36.07)
0.030 0.600—0.520 0.145-0210 0.050 1o .
(0. 752) (15.24-15.75) (3.683-5.334) (1.270) ‘DI l"ﬁ 0.125-0.165
? _H\ = } T s o0.508) "™
950450 0.009-0.015 e
0.580 (0.229-0.381) BgR94° TP
e Mm*bl 0.050+0.015 0.100:0.010 Il 0.018+0.003
(14.73) S0 Dl S i
e (1.210£0.381) 1 (2.54020. 154)“‘>l &(0.45110.075)
0028 =0, n1s—;>‘

Molded Dual-In-Line Package (i)
Order Number AD
NS Package Number N28B

C0808CCN or ADC0809CCN

0.045
450 X
(1141 0.01720.004
0.02940.003 1y ol [0.43z0. 10]
[0.7420.08] l

0.4100.020 1yp
[10.41£0.51]

SEATING PLANE
/— g

0.020
MIN TYP
(0.1
0.105£0.015
o TP
[2.6720.38)

0.165-0.180
[4.19-4.57) ot

£2]0.004 [0.10]

V28A (REV K)

0.125-0.145

(3.175-3.683)

N222 (REV )

Molded Chip Carrier (V)
Order Number ADC0808CCV or ADC0803CCV
NS Package Number V28A

13
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