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Binary Hexadecimal/BCD Decade Synchronous Up-Down Counters

Ipescription: The Am8284 Binary Hexadecimal and the
Am8285 BCD Decade Synchronous Up/Down Counters
are functionally, electrically, and pin-for-pin an equiva-

lent to the Signetic 4 and 8285, They are available
in the heffiigtic dual-in-line package.

Distinclive Characteristics: 100% reliability assurance
testing including high temperature bake, temperature
cycling, centrifuge and package hermeticity testing in
compliance with MIL STD 883.

Mixing privileges for obtaining price discounts. Refer
to price list.

Electrically tested and optically inspected dice for the
assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The AmB8284 and Am8285 Up/Down Counters consist of
four “'T" (trigger] fiip flops driven synchronously by a buffered
cloclg_pulss (CP) input. The flip tlop outputs Q, @, Q;, Q,
and Q, are avallable.

The outputs change states synchronausly on the falling
edge af the CP input. Count direction is controlled by a
single Up/Down {U/D} input. Count Enable (CE) input, when
LOW, inhibits the count mode. Carry In (Cl} input, when LOW,
inhibits the count mode and forces tha Carry Out {CO} output
to a LOW slate.

The Am8284 output is in the 8-4-2-1 weighted binary code
of 0 through 15. The Am8285 oulput is in the 8-4-2-1 BCD
code of 0 through 9. A HIGH terminal count output, Carry
Dut (CO), Is available when the following conditions are
satisfied:

€Oy, = (CN) - (Q,,Q,Q,UP+

0,6,0,0.08
COype = (CN) * (Q,?S,Gao,unﬁ‘ap,ts.up

The Set Input LOW sets the Am8284 and Am8285 asyn-
to their jve maximum counts of fifteen (15}
and nine (9). Reset Input LOW sets both counters asynchron-
ously to minimum count zero {0). Truth Table | describes the
asynchronous and synchronous operating modes lor both

LOGIC DIAGRAMS/SYMBOL

Am8284

counters.
SET HESEY Ok [SENED
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ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Part Package Temperature ' Order e [j | uldvee
Number Type Range Number 1
Kl Y Heser
N8284 Hermetic DIP  0°C to +76°C NA2G4A, C [
$8284 Hermetic DIP  —55°C o +125°C S8284A wl}s e
8284 Dice Note 10 X8284D wr- <o
N8285 HermeticDIP  0°Cto +75°C NB828SA_ ] -
$8285 Hermetic IR —55°Clo +125°C SH285A. 2.4 ol e
8285 Dica * Note 10 X8285D o] Nalh
Note 10: The ¢ice suppited will contaln units which mest both 0°C to- wo[] e
1:76’ ‘and —555C to + 125°G temperatuse ranges. 4

NQTE: PIN 1 s markad tor orientation.




MAXIMUM RATIN:

ove which the usefut lite may be impaired)

Storage and Junction 1 ature

—85°Cto +175'

Ten qubIent) Under Blas

T —55'Cto +125°

Supply Voltage to Ground Potential (Pin 14

—0.5Vio 47

BC Voltage Applied to Outputs for HIGH Output State

—05Vio +Vecm

DC Input Voltage

—0.5Vto +6.0

Gutput Current, into Outputs

1000

DG Input Curnent (Note 1)

=300

/N8285 T, = 0°C o +75°C

ELECTRICAL CHARACYERISTICS  serae/saces

T, = —55°C to +125°C

LMITS
DC Characteristics (Notes 2, 3, 4) -55°C [{ +25°C +75°C  $+125°C
Part No. Test Conditions Min Max Min Msx Min Typ Max Min Max Min Max Unit
Al Vee = 5.0V, I, = 20xI, = —0.5 mA 28
Vo, (17 $8284
OUlput HIGH | S8285 | V. = 475V, I, = 20x); = —0.5 mA je 8o 26 Vol
Voltage | Ne2a4 | (Reter to Notes 6 and 8)
Ne285 o 26 3.0 26
Al Ve = 5.0V, Ig, = 6xi; = 5.6 mA 0.4
Vo (10" $8284 4
Ou!pul Low S8285 | Vo =475V, 15 =6xl. = 8.6 mA 0.4 . 02 94 | voie
Voltage NB284 | {(Reler ta Note 6) '
NG28s 0.4 0.2 0.4
284
V(1" gm 2.0 2.0 20
Input HIGH Ngai| Veon= 525V, Veg = 475V Volts
Voltage v 20 |20 20
$8284
V. (0" S8285 08 0.8 08
Input LOW Nozae | V=528V, Vee = 478V Volts
Vol
loltage NB285 08 0.8 ]
10" 58284 —1.8 —1.4 —1.8
Input Load S8285 | = 525V, Vy = 04V mA
Current NB284 —1.6 —1.6 —1.8
(CE,CP,U/D) NB285 | | ’
Ig(0") Sazs4 —32 -32 —32
Input Load SB28S | =525V, V, =04V - —1 mA
Current NB8284 _32 _32
()] NB285 : i
10" gg:; —64 —6.4 —6.4
Input Load Veey =525V, V= 04V mA
Current N8284 —6.4 —6.4
(SET, RESET) | N8285 ' -
L1 e 25 25 25
Raverse Input Voo =5.25V, Vy = 4.5V - nA
Current Ne2g4 25 25 25
(CE,CP,U/D) | N8285
(1" Se284 75 75 78
Reverse Input | S8285 | o6y vy m 45V - nA
Current N8284 75 75 75
(o N8285 .
h(“1") Saze4 125 125 125
Roverse input | S8285 3\ _ o0y v masy — nA
Current N8284 2
(SET, RESET) | N8285 125 125 125 _
w $8284
N $8285 | Ve =50V, 1, =10mA
it Latch | Na2sa (Rem to Note B) 6.0 Volts
9 N8285
. $8284
'SC
Output Short | o025 | v _50v —20 ~T0 mA
Circuit Current N8285
. S8284
: Py 58285
i Power Veen =525V 270 360 mw
N8284
Dissipation Na28s
A S—
Note 1. Mnlmum currsnt defined by DC Input Voltage. e Oulpul -lnu cumnl I- |uppllm lhmnqn a vnmor to Vcc
2. P 7. One DC fan-out Is defined

R ol e
terminal nals not o o

4.5 meaauremania are taken wilh around bin 18d 1o sere walls

2-28 6. Output source current W supplled through a resistor to ground.

19 the nmund

8. This Irll guarantees
opam ng wpp vnmq
9. o sot Q: af &

n nu of Input latch-up over the epmcified
9
the 8285, connect Qi 1o CE, momentatily grownd

S ond count own, The Couner wit stop st BCD-7 (0111},




| Switc. , Characterisiics
1 | tos (Clock to Out)

Test Conditions

Vec =50V

1w (C1 t0 CO)

Count F(equency.
Clock Min “1”" Interval

Set-Up Time
¢l CE, U/D

GI, CE, U/D Retease Time

Set/Reset Hold Time

DEFINITION OF TERMS

SUBSCRIPT TERMS:

F Farward, applying to LOW inputs.

#H HIGH, applying to a HIGH logic level or when used with Vcc
to indicate high V¢ velue.

| Input.

L LOW, applying to a LOW logic level or when used with V.- 10
Indicate low V¢ value.

0 Output.

R Reverse, applying to HiGH inputs.

FUMCTIONAL TERMS:

Asynchronous Inputs  Outputs (flip flops) change state on command
from these Inputs independent ot the clock puise.

CE Count Enable LOW Inhibits the counter. Outputs G, Q;, Q,, Q,
and Q, remaln unchanged.

¢l Carry in LOW inhiblis the counter and forces Carry Out {CO)
to LOW. Outputs Q,, Q,, @,, Q, and @, remain unchanged.

CO Carry Out output is HIGH whanever Carry In (Cl) is HIGH and
the counter is either in the “Up” count mode and at maximum count
(9 for 8285; 15 for 8284) or In the “Down" count mode and at
minimum count of zero.

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

Hold Time The minimum time required for the logic level to be
present in order for the outputs to respond.

Input Unit Load  In the HIGH state It Is equat to I; and In the LOW
state it is equal one half §;.

Maximum Count The highest numbar the counter can attain (9 for
8285 and 15 for 8284).

Mininum Count The lowest number the counter can attaain (zero
for both counters).

Q, @, Q,, @, Outputs  The four TRUE outputs.

6, Output The FALSE output of the most significant bit.

Resat Input A LOW on this nput causes the counter to reset
asynchronously to zero. Simuitaneous Set and Reset LOW Is an
undefined condition.

Rd Asynchronous direct Reset Input. A LOW on this input causes
output Q to go LOW.

8d Asynchronous direct Set input. A LOW on this input causes
output Q to go HIGH.

Synchronous Counter All outputs (tiip flops) change state on
command from the clock.

T (irigger) Flop Flop The fiip flop output changes state on the
clock pulse when the T Input Is HIGH. The output remains un-
changed when the T input is LOW.

Set Input A low on this Input causes the counter to preset asyn-
chronausly to maximum count (9 for 8285 and 15 for 8284). Simul-
taneous Set and Reset LOW is an undefined condition.

U/D (Up/Down) Input This input controls the count direction. A
HIGH for up count and a LOW for down count.

ton (Clock to Out) Refer to Figure 1
Sore (Set/Reset 1o Qut) Ve =50V
ton (Set/Reset to Qut) Raler to Figure 2
tops (C1 10 CO} Voo =50V

Refer to Figure 3

+25C
Min Typ Max Unite
1 20 w7
L 20 nA
! 15 ' nA
i 15 nA
. 15 nA
l 15 nA y
| 20 MHz |
20 15 ns |
: -
15 25 1 ns 1
e 4 .
0 ns
S A o . . R
20 ns

OPERATIONAL TERMS:

1,("0") Forward input foad current far unit input load.

Input Latch Voltage The breakdown voltage of an input with other
inputs of the same input transistor grounded.

o Output HIGH current forced out ot output in ¥, test.

1o, Output LOW current forced into the output in V_ test.

1(“1") Reverse input load current with V; applied to input.
Negstive Current Current Howing out of the device.

Output Short Circuit Current The amount of current a HIGH output
can source when shorted o ground.

Positive Current  Current flowing into the device.

Power Diasipation The product of the worst case supply current
and the maximum supply voltage.

V,, Minimum logic HIGH input voltage.

¥, Maximum logic LOW input voltage

Vo (*1")  Minlmum logic HIGH oulput voltage with output HIGH
current |, flowing out of output.

Vo (0"} Maximum logic LOW output voltage with output LOW
currant I into output.

Ve Forward LOW input voltage, for forward input current (I¢) test.
V. Input reverse HIGH voltage applied for input leakage current
(1) test.

SWITCHING TERMS: (All switching times are measured at the 1.5 V
logic level)

Clock Min "1 interval The minimum clock pulse width required
for proper counter operation.

Count Frequency The maximum clock input frequency allowed for
proper counter operation

Release Time The maximum time aliowed for the logic level to be
present at tha input prior 1o the clock transition fram HIGH 1o LOW
in order for the counter not to respond

Set Up Time Minimum time required for the logic level to be
present at the input prior o the clack transition from HIGH to LOW
in order for the counter to respond.

tope (Clock to out) The propagation delay from the clock signal
HIGH-LOW transition to an autput LOW-HIGH transition.

ton (Clock to OQut) The propagation delay from the clock signal
HIGH-LOW transition 1o an output HIGH-LOW transition.

tor {Set/Reset to Out} The propagation delay from the Set or
Resel signal HIGH-LOW transition to the output signal LOW-HIGH
transition.

ton (Sel/Reset to Out) The propagation delay from the Set or
Reset signal HIGH-LOW transition to the output signal HIGH-LOW
transition.

o (€1 to CO) The propagation delay from the Carry In signai
LOW-HIGH transition 1o the Carry QOut signal transition.

' ton (C) to €O) The propagatian delay from the Carry In signal
HIGH-LOW transition to the Carry Out signal HIGH-LOW transition. 2-29



SWITCHING TIME TESY CIRCUITS/WAVEFORMS

Clock Q@ Outputs Propagation Delay (t,, and o)

L1

SET RESET CE Ct U/D
(=]
Gy G Q3 Q4 Oy

weo T

LOAD PER EACH QUTPUT

Vino—

vy Vi PULSE AMPLITUDE = 26V
v V 28v
ouT N PULSE WIDTH = 25 m AT 1.6V
FREQUENCY = 5MHz
421 180F
Figure 1
Bet/Resel Mode (1, and tg.)
Ve SOV puLse A = tzim___'iv
” PULSE B
= e o} =) outeur a . 18V
CARRY N 12,3004 —
(COUNT ENABLE| ton
| e oown  Oaf—e 26v Ba —— v
e W S 1opr1 F=b—ton
¥ 8pF
PULSE A
[« PULSE A AND 8
PULSE B T 04 L :_L Pt e PULSE AMPLITUDE = 26v
a2 2 - PULSE WIDTH 1, = 26 ns
2sn FREQUENCY = 5 MHz
4
Y 15 = tg =6 na AT 10% TO 90% POINTS

Figure 2
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Carry In/Carry Out (toy and top)

CARRY IN
Vee - u— -
JCOUNT EnaBLE| CARRY OUF CARRY OUT _-\'J_
cLock . _1 -
seT 1800 ON 1 k=] | tore
CARRY OUT 28V
CARRY (N ARRY IN . CARRY IN PULSE
510 & UP/DOWR L of PULSE AMPLITUDE » 2.8Y
e ] PULSE WIDTH g, = 501
L]
3 FREQUENCY = 10 MHz
= = 1 = 15 = 5 s AT 10% TO BO% POINTS
Figure 3




TRUTH TABLES

Am8284/85 LOADING RULES

lnput Fanout
Unit Load Output  Qutput
Input/Outpul Pin No.'s LOW HIGH HIGH LOwW
Input ‘ Outpul — T oo e B
Asynchronous  Set  Reset (0, O, 0, @,
Am8284/6285 1 0 0 ] [} 0
AmB8284 only 0 1 1 1 1 1
AmB285 only [ 1 11 0 0 1
TABLE |
Input ‘ Output
Synchronous  Set Resst €I CE U/D | Function g .
AmB284/8285 1 1 0 X X | NoChange ol © = 2 12
Am8284/8285 1 1 X 1] X | No Change Q, 11 — — 20 12
Ames4/8285 1 1 1 1 0 |CountDown Set s s = -
AmB284/8285 1 1 1 1 1 Count Up = — —
Reset 13 8 5 —_ —
X = Don't Care TABLE Il PO
Voo 14 - = — —
MS! INTERFACING RULES
Equivaient
Intertacing Input Unit Load
Digital Family HIGH LOW
Advanced Micro Devices Series 9300 1 1
FSC Series $300 1 1
Tl Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1

MINIMUM LOGIC
o Y T
VDLTAGE

INPUT/OUTPUT INTERFACE CONDITIONS

- g

ORIVING DEVICE

Voltage Interface Conditions — LOW & HIGH

Viny
MINIMUM LOGIC

“HIGH™ INPUT
VOLTAGE

Vi
MAXIMUM LOGIC

“LOW" INPUT
VOLTAGE

-

ORIVEN DEVICE

ORIVEN
OEVICE

Current Intertace Conditions — LOW
QUTPLT LRIVING INPUT LDAD
Low DRIVEN LOW

LUTPUT LGAD

GND = l‘m =

Current Interface Conditions — HIGH

INPUT LOAD
DRIV EN HIGH

QUTPUT LHIVING
HIGH




PHYSICAL DIMENSIONS
Oual-In-Line

- o

o - a-ﬂ:; La- T

Molded

-5

2.32

Metallization snd Pad Layout
86 x 107 Mils

ADVAN

Mi

DEVICES
901 Thompson
Sunn
California §
{408) 732-
TWX: 910-339-
TELEX: 34-

Advanced Micre Devices can not assume responsibility for use

of any circuitry decribed othar ithan clicuitry entirely embodied in an Advanced Micro Devices pro

3

E




