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SEI's 80C86RP (RP for RAD-PAK®) T
high speed CMOS microcircuit features a mini- o
mum 100 kilorad (Si) total dose tolerance. "o
Using SEI's radiation hardened RAD-PAK® 5y
packaging technology, the 80C86RP is fully i — — oz
equivalent to the commercial Intel's M8OC86  =mi() T ::)___
16-bit CMOS microprocessor. The 80C86RP o — S
is of static design. Internal registers, counters J_ “L Jm l E
and latches are static and require no refresh as s

with dynamic circuit design. This eliminates the minimum operating frequency
restriction placed on other microprocessors. The 80C86RP can be single
stepped using only the CPU clock. This state can be maintained for as long as
isnecessary. This operation allows simple interface circuitry to provide critical
information for bringing up the system. The 80C86RP is partitioned logically into
two processing units. The first is the Bus Interface Unit (BIU) and the second
is the Execution Unit (EU). These units can interact directly but for the most part
performs separate asynchronous operational processors. The bus interface unit
provides the functionsrelated to instruction fetching and queueing, operand fetch
and store, and address relocation. The overlap of instruction pre-fetching
provided by this unit serves to increase processor performance through im-
proved bus bandwidth utilization. Up to 6 bytes of instruction stream can be
queued while waiting for decoding and execution.
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Radiation Hardened

80C86RP  '&ilicorocesor

s )
SEl
80C84RP
USA
PIN CONFIGURATION
\_ TOP VIEW . J
Features

® 16-bit CMOS Microprocessor
o Pin Compatible with Intel M80C86
® RAD-PAK® Radiation Hardened
Against Natural Space Radiation

@ Total Dose Hardness >100 krad (Si)
® Package:

- 44 Pin RAD-PAK® quad flat pack

(650 mils x 650 mils)

- Weight: 12 grams
® Frequency Range:

- D.C.to 5 MHz

@ 24 Operand Addressing Modes
@ High Performance CHMOS Technology
- Single 5 Volt Power Supply
- Low Power Supply Current:
- Standby: 500 uA typical,
- Operation: 10 mA/MHz typical
@ 8 and 16-Bit Signed and Unsigned Arithmetic
- Binary or Decimal
- Multiply and Divide
o Bus-Hold Circyitry Eliminates Pull-Up Resistors
@ Screening per TM 5004
® QCI per TM5005

Spedifications and design are subject to change without notice.

TOM

Total Quality

March 1995
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For Further Information Contact:

Space Electronics Inc.

4031 Somrento Valley Blvd., San Diego, CA 92121
(619) 452-4167 Fax {619) 452-5499

INTERNET: 102005.1635@COMPUSERVE.COM
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80C86RP ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL MIN MAX UNITS
Positive Supply Voltage Vee -0.5 7.0 \
DC Voltage to Outputs, (During High-Z State) -0.5 7.0 v
Output Current into Qutputs, (Low) 20 mA
DC Input Voltage Vo -0.5 7.0 v
Power Dissipation P, 1000 mWw

| Storage Temperature Range T -65 +150 °C
Operating Temperature Range T, -55 +125 °C

S0C86RP OPERATING CONDITIONS

| PARAMETER SYMBOL MIN MAX UNITS
Positive Supply Voltage Viop 4.75 5.25 \Y
High Level Input Voltage Vi 2.2 \%
Low Level Input Voltage \' 0.8 \'4

. Case Operating Temperature Range T. -55 +125 °C
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S80C86RP DC CHARACTERISTICS

PARAMETER SYMBOL MIN MAX UNITS I
Input Low Voltage \' +0.8 \
Input High Voltage, (All inputs except clock and Vi 22 v
MN/MX\)
Clock and MN/MX\ Input High Voltage Ve V0.8 v
Output Low Voltage, I, =2.5mA Voo 0.4 v
Output High Voltage Vou
Ioy=-2.5 mA 3.0 v
I,,=-100 uA V0.4
Power Supply Current | P 10 mA/MHz .
V;=GND, V.=V .
Standby Supply Current Locs 500 vA
Vi=Vec or GND
Qutputs Unloaded
CLK=GND or V.
Input Leakage Current: 0V<V_  <V.. L, +1.0 uA
Input Leakage Current : (Bus Hold Low) Tpur 40 400 uA
Ioput Leakage Current : (Bus Hold High) | - -40 -400 uA
Output Leakage Current: V. =GND or V. Lo +10 uA
Capacitance of Input Buffer, (All inputs except AD,- Cn 10 pF
AD,., RQVGTY)
Capacitance of I/O Buffer (AD,-AD,., RQVGTY) Cyo 20 pF
Output Capacitance Cour 15 pF

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121
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80C86RP TIMING REQUIREMENTS (MIN MODE)

PARAMETER SYMBOL MIN MAX UNITS
CLXK Cycle Period® TCLCL 125 ns
CLK Low Time® TCLCH 68 ns
CLK High Time? TCHCL 44 ns
CLK Rise Time From 1.0V to 3.5V! TCHICH2 10 ns
CLK Fall Time From 3.5V to 1.0V! TCL2CL1 10 s
Data in Setup Time® TDVCL 20 ns
Data in Hold Time® TCLDX 10 ns
RDY Setup Time* TR1VCL 35 ns
RDY Hold Time® TCLRIX 0 ns
READY Setup Time? TRYHCH 68 ns
READY Hold Time® TCHRYX 20 os
READY Inactive to CLK® ‘ TRYLCL - -8 ns
HOLD Setup Time? THVCH 20 ns
INTR. NMI, TEST\ Setup Time’ ) TINVCH 15 ns
Input Rise Time (Except CLK) From 0.8V to 2.0V! TILTH 15 ns
Input Fall Time (Except CLK) From 2.0V to 0.8V! ' TIHIL 15 ns

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121
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80C86RP TIMING RESPONSES (MIN MODE)

I 9011241 0000218 420 HM

PARAMETER SYMBOL | MIN MAX UNITS
i_Address Valid Delay** TCLAV 0 60 ns

Address Hold Time' TCLAX 10 ns

Address Float Delay? TCLAZ TCLAX 50 ns

ALE Width' TLHLL TCLCH-10 ns

ALE Active Delay® TCLLH 50 ns

ALE Inactive Delay’ TCHLL 55 ns

Address Hold Time to ALE Inactive' TLLAX TCHCL-10 ns

Data Valid Delay>* TCLDV 0 60 ns

Data Hold Time! TCLDX-2 10 s

Data Hold Time After WR! TWHDX TCLCH-30 ns

Control Active Delay 1*° TCVCTV |0 ' 70 ns

Control Active Delay 2! TCHCTV 10 60 ns -

Control Inactive Delay®’ TCVCTX 0 70 ns

Address Float to READ Active' TAZRL 0 as

RD\ Active Delay** TCLRL 0 100 ns

RD\ Inactive Delay*’ TCLRH 0 30 ns

RD\ Inactive to Next Address Active! » TRHAV TCLCL-40 ns

HLDA Valid Delay! TCLHAV | 10 ' 100 us

RD\ Width! TRLRH 2TCLCL-50 s

WR\ Width! TWLWH 2TCLCL-40 s

Address Valid to ALE Low" TAVAL TCLCH-40 ns

Output Rise Time From 0.8V to 2.0V! TOLOH 15 ns

Output Fall Time From 2.0V t0 0.8V? TOHOL 15 ns

4031 SORRENTO VALLEY BLVD.
SPACE ELECTRONICS INC,  rmiove: iy sz
; : * FAX: (619) 452-5499
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80C86RP TIMING REQUIREMENTS (MAX MODE)

PARAMETER SYMBOL MIN MAX UNITS l
CLK Cycle Period? TCLCL 125 ns
CLK Low Time? TCLCH 68 ns
CLK High Time? - TCHCL 44 ns
CLK Rise Time From 1.0V to 3.5V" TCHICH2 10 ns
CLK Fall Time From 3.5V to 1.0V! TCL2CL1 10 ns
Data in Setup Time® TDVCL 20 ns
Data in Hold Time’® TCLDX 10 ns
RDY Setup Time? TRI1VCL 35 ns
RDY Hold Time? - TCLR1X 0 ns
READY Setup Time® TRYHCH 88 ns
READY Hold Time* | TCHRYX 20 ns
READY Inactive to CLK® TRYLCL -8 ns
Setup Time for Recognition (INTR, NMI, TEST\)® TINVCH 15 ns
RQVGT\ Setup Time® TGVCH 15 us
RQ\ Hold Time® TCHGX 30 ns
Input Rise Time (Except CLK) From 0.8V to 2.0V' TILIH 15 ns
Input Fall Time (Except CLK) From 2.0V to 0.8V! TIHIL 15 ns

4031 SORRENTO VALLEY BLVD.
SAN DIEGQ, CA 92121

SPACE ELECTRONICS INC.  rvose: 6t isz-aier
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80C86RP TIMING RESPONSES (MAX MODE)

PARAMETER SYMBOL | MIN MAX UNITS

Command Active Delay’ TCLML 5 35 ns
Command Inactive Delay’ TCLMH 5 35 ns

READY Active to Status Passive! TRYHSH 65 ns

Status Active Delay®>*’ TCHSV 0 60 ns

Status Inactive Delay*’ TCLSH 0 70 ns l

Address Valid Delay** : TCLAV 0 60 ns
Address Hold Time' TCLAX 10 ns
Address Float Delay! TCLAZ TCLAX 50 ns
Status Valid to ALE High' TSVLH 20 ns
Status Valid to MCE High' TSVMCH 30 ns
CLK Low to ALE Valid' TCLLH 20 ns
CLK Low to MCE High' TCLMCH 25 ns
ALE Inactive Delay* TCHLL 4 18 ns
Data Valid Delay** TCLDV 0 60 ns
Data Hold Time’ TCHDX 10 ns

Control Active Delay! TCVNV 5 45 ns

Control Inactive Delay! TCVNX 10 45 ns

Address Float to Read Active! - TAZRL 0 ns
RD Active Delay*® TCLRL 0 100 ns
RD Inactive Delay*’ TCLRH 0 80 ns

RD Inactive to Next Address Active! TRHAV TCLCL-40 ns

Direction Control Active Delay’ TCHDTL 50 ns

Direction Control Inactive Delay' .| TCHDTH 30 ns

GT Active Delay! TCLGL 0 50 ns .

GT Inactive Delay' TCLGH 0 50 ns

RD Width' TRLRH 2TCLCL-50 ns

Output Rise Time From 0.8V to 2.0V! TOLOH 15 ns

Output Fall Time From 2.0V to 0.8V" ' TOHOL 15 as

4031 SORRENTO VALLEY BLVD. l
. SAN DIEGO, CA 92121
SPACE ELECTRONICS INC. oo @oisaa
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/
/
/
Notes:
1. Guaranteed by design only.
2. Tested in Max. Mode only.
3. Tested by application of signal.
4. Minimum specification limit set to Zero(0) to record actual response.
5. Measured and recorded.
80C86RP Package Ordering Guide
" Package Style | Case Outline 1/ Description
" Q Q-44 44 Pin Flat Package
Note:

1/ For outline information, see Appendix A (Package Information - Outline.Dimens_ion)
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MINIMUM MODE

2 0] T T Tw Ta
Ven TCLCL TCHICHZ H TCt2cL1 /
Y . £\ AR [ -\
L
—{ rencTY TCHCL b= TCLCH —of
wo X
—| TeLe y
TCLAV—] ™ | rciaxel TCHOX
BREIST, AwySe-A w3y /‘ AL Ave-An $r-$;
rcumrc- Frunle—o A
ALE A , /’-
— =i TAVAL |eT T S
TCHLL—=I It le TRIVCL

e | @L T

- te—TCLATX

. TRYLCL —= -— l
READY (M808S Input) l
. —— TCHRYX l
TAVAL ol _f:..:-—
TLLAX—] — |
TCLAv— e letcLaz rover — o rerox
. [eTelax
ADys-a Ars-ADe ‘
D15-ADy > FLOAT OATA N FLOAT '
TAZAL—o] fo] TCLAK—= TRHAY
M

AEAD CYCLE

PR — TCHCTV TeumL I / TALRM |——TencTy
™, [RTA = You oUR _—{ / }_—
TeveTY TEVETX —~|
oEN : .

4031 SORRENTO VALLEY BLVD.
- : SAN DIEGO, CA 92121
SPACE ELECTRONICS INC.  Pioxe: o) szane

" ; INTERNET: 102005.1635@COMPUSERVE.CO

221
B 9011241 0000222 951 W '

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



MINIMUM MODE (Continued)

,-..— rc't‘a ——-{n:mcut vcucu
’X -\\ /] N I /- F\__
_'[ TCHCTY TEHCL —- TCLEM ——:
- IX —X

rerav —=! TCLOVIe—

ToLAX o [ Tenox !
[ TP WP L Aueav K 3-8 | |
i T
oM~ TUHLL e nuax
| = —
At , Vi
—~ TavAL [ -——
ToHLL—
TCLAY =] l:::: TEHDX = e

wmTe C'Sll

TAVAL F TWHOX
Tevery AR - Jeverx -
W )E

TCVCTV—| s

e

4 T
’ ADqy-ADy ‘ADu-AXD.‘ OATA QUT —C

— TWLWH
TeveTR—— b—
— toveL — — TCLDX
|

— i-rcul

\
Advu-ats / rLOAT

—i F-rcncrv
Wta cvcu oTeR
D, #h=v, TeveTY —i
lﬂi-v.um
L}
vmw-ﬂ Tevert—d. -
SOPFTWARE MALT—

D, WR, IHTA » ¥ou NVALID ADORESS SOFTWARE HALY
OTR = INDETERMATE TCLAY —

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPA CE ELECTRONICS INC PHONE: (619) 452-4167 -

FAX: (619) 452-5499
INTERNET: 102005.1635@COMPUSERVE.COM
222

B 901124l 0000223 8498 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



MAXIMUM MODE
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MAXIMUM MODE (Continued)
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ASYNCHRONOUS SIGNAL RECOGNITION

. [
—1 TINVCH (aaa note)

X

}m

TEST

NOTE: Setup requirements for asynchronous signais oniy to guarantee recognition at naxt CLK.

BUS LOCK SIGNAL TIMING
(MAXIMUM MODE ONLY)

RESET TIMING

ANY CLK CYCLE ANY CLK CYCLE

ax

TeLay j TeLay
U

-
e \ __ [_—‘_‘\_
neser A i W

REQUEST/GRANT SEQUENCE

T CLK CYCLES

TIMING (MAXIMUM MODE ONLY)

ANY CLK r0CLK

: CYCLE
oK 15 / l\. VAN
- p— FoR= N
TeLau| TeLeL — TéLeh
S
ASET Z \ PULSE 2
PREVIOUS COPROCESS0R 20C853 telaz COPROCESSOR
GRANT [2+] - RELEASE
AD(-AD,
Ayy/SyA /Sy MO COPROCESSOR M0CSe
. §,.
. L6CK (SEE NOTE)
s,

NOTE: Tha coprocessor may not drive the buses outside the region shown without risking contention.

HOLD/HOLD ACKNOWLEDGE TIMING (MINIMUM MODE ONLY)

> 1 CLK CYCLE 1 OR 2 CYCLES
e _/_\ {\_
: THVCH L{'&
HOLD l . -1
— TCLHAV -~ TCLHAV
P U
p——————
::'1’3:2:.13, - —l TCLAZ )
b, ' MB0CSS * COPROCESSOR V—-( Meocss
BHE/S,, WD, /
OTM, WR, DEN

N 9011241 000
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80C86RP PINOUT DESCRIPTION

1 NC No Connect 23 NC No Connect
2 GND Ground 24 RESET Reset
3 AD14 Address Data Bus 25 RDY Ready
4 AD13 Address Data Bus 26 TEST\ Test\
) AD12 Address Data Bus 27 QS1 Queue Status
6 AD11 Address Data Bus 28 QSo Queue Status
7 AD10 Address Data Bus 29 SO\ Status
8 AD9 Address Data Bus 30 S1\ Status
9 AD8 Address Data Bus 31 S2\ Status
10 © AD7 Address Data Bus 32 - LOCK\ Lock\
11 ADB Address Data Bus . 33 RQVGT1\ |Request/ Grant
12 ADS Address Data Bus 34 RQV/GTO\ |Request/ Grant
13 AD4 Address Data Bus 35 RD\ Read
14 AD3 Address Data Bus 36 MN/MX\ Minimum/ Maximum
 AD2 Address Data Bus 37 BHEVYS? [Bus High Enable/ Status
AD1 Address Data Bus 38 A19/86 Address/ Status
17 ADO Address Data Bus 39 NC No Connect
18 NC No Connect 40 A18/S5 Address/ Status
19 NMI Non-Maskable Interrupt 41 A17/S4 Address/ Status
20 INTR interrupt Request 42 A16/S3  |Address/ Status
21 CLK Clock 43 AD15 Address Data Bus
22 GND Ground 44 Vee +5V Power Supply Pin
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