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16-BIT HIGH PERFORMANCE CHMOS  '~,a.,4.c9

MICROCONTROLLER s :

-

87C196KB — 8 Kbytes of On-Chip EPROM
83C196KB — 8 Kbytes of Factory Mask-Programmed ROM
80C196KB — ROMless

® 8 Kbytes of On-Chip EPROM m Full Duplex Serial Port

M 232 Byte Register File m High Speed 170 Subsystem

® Register-to-Register Architecture N 16-Bit Timer . )

B 28 interrupt Sour'ces/ 16 Vectors m 16-Bit Up/Down Counter with Capture
m 2.3 ps 16 x 16 Multiply (12 MHz) n Pulse-Width-Modulated Output

N 4.0 us 32/16 Divide (12 MHz2) ® Four 16-Bit Software Timers

m Powerdown and I[dle Modes m 10-Bit A/D Converter with Sample/Hold
m Five 8-Bit I/0 Ports m HOLD/HLDA Bus Protocol.

m 16-Bit Watchdog Timer . ggclv:gélzl:;gl/%ga%Km2/800196KB12
| ?éréail:né%aslm c(l‘.tc;{\ﬂgurable 8-Bit or . 10 MHz Version —

87C196KB10/83C196KB10/80C196KB10
B 16-bit microcontrolier is a high performance member of fhe MCS®-96 microcontroller family. -

B is compatible with the -8096BH and uses a true SUpaTset of the 8096BH instructions.;Infel's ™
0ss provides a high performance processor along with low power consumption. To further reduce
ments, the processor can be placed into Idle or Powerdown Mode. -

(B has a 232-byte regiéter file and an optional 8 Kbyte of oni-chip ROM or EPROM. The
Il refer to all of the above products unless otherwise stated. :

i and some 32-bit operations are available on the 80C196KB. With a 12 MHz oscillator a 16-bit
 0.66 ps, and the instruction times average 0.5 us to 1.5 us in typical applications.

ed capture inputs are provided to record times when events oceur. Six high-speed outputs are
ulse or waveform generation, The high-speed output can also generate four software timers or
conversion. Events can be based on the timer or up/down counter.

on-chip are an A/D converter, serial port, Watchdog timer, and a pulse-width-modulated output
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ARCHITECTURE . S 07 T-49-19-59

Tha BECTEOKE i & venmer of e WASAAS & mifs, ond.ps Auch has the.same ,arghiiéctué and' uses the

sama instruction set as the 8096BH. Many new féatures tave besr added on tho 80C1S6KE: inoldingy s

CPU FEATURES- ) - -
Divide by 2 instead of divide by-3 clock for 1.5X performance-

. Faster instructions; especiaﬂyindexed/indirect datatoperatibné ' -
2,33 u3 16 X 16 multiply- with 12 MHz clock (was 6.25 s on the 80968H)
Faster interrupt response (almost twice as fast as 8096BH)

Powerdown and idle Modes .
& new instructions including Compare Long and Block Move

8 new interrupt vectors/6 new interrupt sources

PERIPHERAL FEATURES

SFR Winde switchiﬁg allows read-only registers to be w}itten and vice-versa
Timer2 can count up or down by external selection
Timer2 has an independent capture register

HSO line events are stored in a register

HSO has CAM Lock and CAM Clear commands ) .

New Baud Rate values are needed for serial port, higher speeds possi5|e in all modes
Double buffer.ed seri,al port transmit register . V )

Serial Port Receive Overrg_n and Framing Error Detection

PWM has a Divide-by-2 Prescaler
HOLD/HLDA Bus Protocol

PACKAGING

The 87C196KB is available in a 68-pin LCC (windowed) package and & 68-pin PLCC (One Time Programma-
bhle) package. s ’

The 80C196KB and 830%96KB are available in a 68-pin PLCC package and an 80-pin QFP package. In
“addition, the 80C196KB is available in a 68-pin PGA package. Contact your local sales office to determine the
exact ordering code for the part desired. -

- LCC PLCC QFP PGA
87G196KB R87C196KB N87G196KB - —
83C196KB — N83C196KB ~ 883C196KB —
80C196KB — NBOC196KB - 880C196KB AB0C196KB
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PGA PLCC

Description

PGA PLCC

Description -

PGA PLCC  Description

ACH7/P0.7
ACH6/P0.6
ACH2/P0.2
ACHO/P0.0
ACH1/P0A
ACH3/P0.3
NML-

EA

Vco

Vss

XTAL1
XTAL2
CLKOUT
BUSWIDTH
INST
ALE/ADV
RD
ADO/P3.0
AD1/P3.1
AD2/P3.2
AD3/P3.3
AD4/P3.4
AD5/P3.5

24
25
26
27
28
29
30
31
32
33
34
35
36
7
38
39

40 .

4
42
43
44
45
46

54
53
52
51
50
49
48
47
46
45
44
43
42
M
40
39
a8
a7
36
35
84
33
32

AD86/P3.6
AD?7/P3.7
AD8/P4.,0
AD9/P4.1
AD10/P4.2
AD11/P4.3
AD12/P4.4
AD13/P4.5
AD14/P46
AD15/P4.7
T2CLK/P2.3
READY
T2RST/P2.4/AINC
BHE/WRH
WR/WRL
PWM/P2.5

P2.7/T2CAPTURE/PACT

Vep

Vss
HS0.3/8ID3
HS0.2/8iD2
P2,6/T2UP-DN
P1,7/HOLD

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

31
30
29
28
27
26
25
24
23
22
21
20

19~

18

17

16
15
14
13
12
11
10

P1.6/HLDA
P1.5/BREQ -
HSO.1
HS0.0 - .
HS0Q.5/HSL.3
HSO0.4/HSI.2
HSI.1

HSI.0

P1.4

P1.3

P1.2

P1.1

P1.0
TXD/P2.0
RXD/P2.1
RESET
EXTINT/P2.2
Vgs(®

VRer
ANGND .
ACH4/P0.4
ACH5/P0.5

NOTE:

1. This pin was formerly the Clock Detect Enab
connected to Vss.

Figure 2. Pin Definitions

le pin. This function is not guaranteed to work. This pin must be directly
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Pins Facing Down
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. -

Figure 4. 68-Pin Package (Pin Grid Array—Top Viéw) 80C196KB Only
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Figure 5, 68-Pin Package (PLCC—Top View)
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80-Pin Quad Flat Pack (EIAJ) ~ T-49-19-59
Contacts Contacts o e
facing Up Facing Down - v
, - PINNO. 1 MARK .
83 L1 80 T8
T 1T NN 1111111 N
“ llllllllllllllll—“ u™ [ “
40 ' % * “ 270918-4
Top View .
3. Bsp gpysediiid
- o a a a o o NN N NN
§43388588553323
,,,,,,,,,, =gl

Vss
Hs0.2
P2.6/T2UP/ON
P17

P1.8

PLS

HS0.1

HS0.0
HS0.5/HSI.3

. Vsg
HS0.4/HSI.2

37
8
40

P13 -
P14
HS1.0 <-——
HSL1] -——

270918-5

Pack (QFP)

NMI
ACH3/PO.3
ACH1/P0.1
ACHO/PO.0
ACH2/P0.2
ACHG/PO.8
ACH7/PO.7

NG
ACH5/P0.5
ACH4/PO.4

136

Voo =— 129
RESET =—— |30

RXD/P2.1 - |31

TXD/P2.0 ~— |32
Vgs — |33

Vper ~—— |26
Vgg ~— |27

EXTINI/P2.2 =— |28
P1.0 w—— |34
Pl.1 ~—e 135
P12  ct———

ANGND ~——= 125

Figure 6. 80-Pin Quad Flat
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cycle In pfogress. If BUSWIDTH is a 1, a 16-bit bus cycleoccurs, If BUSWIDTH isa 0 ah 8-bit
cycle occeurs. If CCR bit 1is a0, the bus is always an 8-bitbus.

_A_pg§ itive transition causes a-vector through 203EH.

intal 87C196KB/83C196KB/80C196KE PRELIMINARY
i 1 -4 9 1 9 16
_ Thermal Characteristics - T 49_ 19 59
Package 0 0
Type Yl - ic
Lcc 28°C/W 3.5°C/W
PGA 28°C/W 3.5°C/W
-PLCC 35°C/W 12°C/W
b ¥ Thtng ocn . | \‘.i‘;i{)m‘,h "*" - T —
- PIN DESCRIPTIONS , ,
Symbol Name and Function
Veei Main supply voltaga (5V).- ’ .
_Vss:§ " - | Digltal cireuit ground (QV). Thereare two Vig pins,-both of which must be connected.” -
VReg Reference voltage for the A/D converter (5V). Vregis also the supply voltage to the analou
portion of the A/D converter and the Ioglc used to read Port 0. Must be connected for A/ D
. and Port 0 to function,
ANGND - | Reference ground for the A/D converter. Must be held at nomlnally the same potenttal as - -
Vss. '
Vppi Timing pin for the return from powerdown circuit. Connect this-pin with a 7 pF capacitor to -
Vgs. If this function is not used, connect to Vgg. This pin is the programming voltage on the
EPROM devico.
XTAL1 Input of the oscillator invérter and of the internal clock generator. - : )
XTALZ - Output of the oscillator inverter, -
CLKOUT Output of the internal clock generator. The frequencyngOLLDs Yathe oscillator ~» =
- fraquengy It hasa 50% duty ¢ycle;=- - ’
RES&I===| Reset inputto the chipIripat [ow for atléast4 Statd times to res r@étth@ﬂ\uﬁ‘ He Subsequent=
) low-13-high transition re-'synchrorizes CLKOUT and commences a 10-state-time sequence In )
E WhICh the PSW is cleared, a byte read from 2018H loads CCR, and a jumg to |ocation 2080H
) fise tis exacutdd. lhiput high for normal opgration. RESET has-an internal pullup.- = E
BUSWIDTH | Input for buswidth selectian. If CCR bit i is a one, this pin selects the bus Width for the bus

K

-~

Output high during an external mermory read indicates the read is an instruction fetch. INST is
valid throughout the bus cycle. INST is activated only dunng external memory accesses and
output low for a data fetch,

i

Input for memory select (External Access). EA equat to a TTL-high causes memory accesses
to locations 2000H through 3FFFH to be directed to on-chip ROM/EPROM. EA equal to a
TTL-low causes accesses to these locations to be directed to off- Chlp memory EA must be
tied low for the B0G196KB ROMIess devico.

ALE/ADV

Address Latch Enable or Address Valig output, as selected by CCR. Both pln options provide
a latch to demultiplex the address from the address/data bus. When the pin is ADV, it goss
inactive high at the end of the bus cycle. ADV can be used as a chip select for external
memory. ALE/ADV is activated only during external memory accesses.

Read signal output to external memory. RD is.activated only during external memory reads.

EE
|

Write and Write Low output to external memory, as selected by the CCR. WR will go tow for
every external write, while WRL will go low only for external writes where an even byte is

being written. WR/WRL is activated anly during external memory writes.

4-103
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PIN DESCRIPTIONS (Continued) - T - -

Symbol

"Name and Function

T-49419-i‘6
T-49-19- 59 ]

BHE/WRH

Bus High Enable or Write High output to external memory, as selected by the GCR. BHE =0
selects the bank of memory that is connected to the high byte of the data bus. A0 = 0
selects the bank of memory that is connected to the low byte of the data bus. Thus accesses
to a 16-bit wide memory can be to the low byte only (AQ = 0, BHE = 1), to the high byte only
(A0 = 1, BHE = 0), orboth bytes (A0 = 0, BHE = 0). If the WRH function is selected, the
pin will go low if the bus cycle is writing to an odd memiory location. BHE/WRH is valid only
during 16-bit external memory write cycles.

-

READY

Ready input to lengthen external memory cycles, for interfacing to slow or dynamic memory,
or for bus sharing. If the pin is high, CPU operation continues in a normal manner. If the pinis
low prior to the falling edge of CLKOUT, the memory controller goes into a wait mode untit the
next positive transition in CLKOUT occurs with READY high. When the external memory is
not being used, READY has no effect. Internal control of the number of wait states inserted
into a hus cycle held not ready is available through configuration of CCR.

HSI

Inputs to High Speed Input Unit. Four HSI pins are available: HSI.0, HSI.1, HSI.2, and HSI.3.
Two of them (HS1.2 and HSI.3) are shared with the HSO Unit. The HSI pins are also used as
the SID in Slave Programming Mode on the EPROM devnce. -

HSO

QOutputs from High Speed Output Unit. Six HSO pins are available: HS0.0, HSO.1, HS0.2,
HS0.3, HS0.4, and HSO.5. Two of them (HSO.4 and HSO.5) are shared with the HSI Unit.

Porto -

8-bit high impedance input-only port. These pins can be used as digital inputs and/or as
analog inputs to the on-chip A/D converter. These pins set the Programmlng Mode on the
EPROM device.

Port 1

8-bit quasi-bidirectional [/0 port.

LT Port 2

8-bit multi-functional port. All of its pins are shared with other functions in the 80C196KB,

Ports 3 and 4

8-bit bi-diractional 1/0 ports with open drain outputs. These pins are shared with the
multiplexed address/data bus which has strong internal pullups. Available as.1/O only on the
ROM and EPROM devicss.

Bus Hold input requesting control of the bus. Enabled by setting WSR.7.

 Bus Hold acknowledge output indicating release of the bus. Enabled by setting WSR.7.

Bus Request output activated when the bus controller has a pending oxternal memory cycle,
Enabled by setting WSR.7.

The TxD pin is used for serial port transmission in Modes 1, 2, and 3. The TxD function is
enabled by setting IOG1 6. In mode 0 the pin is used as the serial clock output.

RxD

Serial Port Receive pin used for serial part reception. The RxD function is enabled by setting
SPCON.3. In mode 0 the pin functions as input or output data.

EXTINT

A rising edge on the EXTINT pin will generate an external mterrupt EXTINT is selected as the
external interrupt source by setting 10C1.1 high,

T2CLK

The T2CLK pin is the Timer2 clock input or the serial port baud rate generator input.

T2RST

Arising edge on the T2RST pin will reset Timer2. The external reset function is enabled by
setting 10C0.03 T2RST is enabled as the reset source by clearing I0CQ.5.

PWM

Port 2.5 can be enablad as a PWM output by setting I0C1.0 The duty cycle of the PWM is
determined by the value loaded into the PWM-CONTROL register (17H)

T2UPDN

The T2UPDN pln controls the direction of Timer2 as an up or down counter The Timer2 up/
down function is enabled by setting 10G2.1, :

T2CAP

A nsung adge on P2.7 will capture the value of Timer2 in the T2CAPTURE register (location
OCH in Window 15). ]
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NEW INSTRUCTIONS ' » Tf49'19'59
The following five instructions have been added to the 8096BH instruction set for the 80G196KB. ' ‘

PUSHA — PUSHes the PSW, IMASK, IMASK1, and WSR
(Used instead of PUSHF when new interrupts and registers are used.)

assembly language format: PUSHA
object code format: <11110100>
bytes: 1 : ;
states: on-chip stack: 12
off-chip stack: 18
POPA — POPs the PSW, IMASK, IMASK1, and WSR
(Used instead of POPF when new interrupts and registers are used,)

assembly language format: POPA
object code format: <11110101>
bytes: 1
states: on-chip stack: 12
off-chip stack:18 )
IDLPD — Sets the part into Idle or Powerdown Mode

assembly language format: IDLPD #key (key=1 for idle, key=2 for Powerdown.)
object code format: <11110110> <key>
bytes: 2
states: legal key: 8
illegal key: 26

CMPL ~— Co;npare 2 long direct values

assembly language format: DST SRC
: - CMPL . Lreg, Lreg

object code format: <11000101> <stc Lreg> <dst Lreg>

bytes: 3
states: 7
BMOV — Block move using 2 auto-incrementing pointers and a counter
. assembly language format; PTRS CNTREG
. . BMOV Lreg, wreg -
object code format: <11000001> <wreg> <lLreg> "
bytes: 3 : ’

[E——

states:  internal/internal: 8 per transfer + 6 ' ) -
external/internal: 11 per transfer + 6 -
external/external: 14 per transfer + 6

&

SR A

3
d
(5

%
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SFR OPERATION

All of the registers that ware present on the 80968H work the same way as they dld except that the baud rate
value is different. The new registers shown in the memory map control new functions. The most important new
reglster is the Window Select Register (WSR) which allows reading of the formerly wnte only registers and
vice-versa. .

USING THE ALTERNATE REGISTER WINDOW (WSR = 15)

I/0 register expansion on the new CHMOS members of the MCS-96 family has been provided by making two
register windows available. Switching between these windows is done using the Window Select Register
(WSR). The PUSHA and POPA instructions can be used to push and pop the WSR and second interrupt mask
when entering or leaving interrupts, so it is easy to change between windows. '

On the 80C196KB only Window 0 and Window 15 are active. Window 0 Is a true superset of the standard
8096BH SFR space, while Window 15 allows the read-only registers to be written and write-only registers to be
read. The only major exception to this is the Timer2 register which is the Timer2 capture register in Window 15.
The writeable register for Timer2 is in Window 0. There are also some minor changes and cautions. The
descriptions of the registers which have different functions in Window 15 than in Window 0 are listed below:

AD_COMMAND (02H) — Read the last written command
AD_RESULT (02H, 03H) — Write a value into the result register
HSI_MODE (03H) — Read the value in HSI_MODE

_TIME (04H,06H) — Write to FIFO Holding reglster
HSO__TIME (04H,05H) — Read the last value placed in the holding register
HSI__STATUS (06H)  — Write to status bits but not to HS! pin bits. (Pin bits are 1,3,5,7).
HSO__COMMAND (06H) — Read the last value placed in the holding register
SBUF(RX) (07H) — Write a value into the receive buffer ’
SBUF(TX) (07H) — Read the last value written to the transmit buffer
WATCHDOG(0AH) — Read the value in the upper byte of the WDT
TIMER1 (OAH,0BH) — Write & value to Timer1

" TIMER2 (OCH,0DH) — Read/Write the Timer2 capture register.
Note that Timer2 read/write is done with WSR=0. -

10C2 (OBH) — Last written value is readable, except bit 7 (note 1)

" BAUDRATE (OEH) — No function, cannot be read
PORTO (OEH) — No function, no output drivers on the pins. Register reserved.
PORTH1 — IOPORT1 eannot be read or written in Window 15. Register reserved.
SP_STAT (11H) — Set the status bits, Tl and R can be sef, but it wnll not cause an interrupt
SP__CON (11H) — Read the current control byte
1080 (15H) ~ — Writing to this register controls the HSO pins, Bits 6 and 7 are inactive for writes.
10CO (15H) . " — Last written value_is readable, except bit 1 (note 1)

1081 (16H) . — Writing to this register will set the status bits, but not cause interrupts, Bits 6 and
7 are not functional

10C1 (16H) — Last written value is readable

e P
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T-49-19=16 T-49-19-59
MEMORY MAP ' -80C196KB INTERRUPTS = -
Vector
OFFFFH | Number Source Priority
EXTERNAL MEMORY OR /0 ] : Location
— 4000H INT16 | NMI : 203EH | - 15
" INTERNAL ROM/EPROM OR .
EXTERNAL MEMORY INT14 | HSIFIFO Full 203CH 14
2080H - - -
RESEAVED - . - INT13 EXTINT Pin 203AH 13
2040H INT12 TIMER2 Overflow 2038H 12
EFR 8 INTE - y =
e RRUPT VecToR® 2030H INT11 TIMER2 Capture 2036H 11
ROM/EPROM SECUH!TV KEY 2020H INT10 4th Entry into HSI FIFO 2034H 10
" RESERVED ' ~ INTO? |RI™ . 20324 | o
20184 INTOS [T~ " 2030H 8
CHIP CONFIGURATION BYTE :
2018H SPECIAL | Unimplemented Opcode | 20124 | N/A
RESERVED 2014 SPECIAL | Trap . 2010H | N/A
LOWER 8 INTERRUPT VECTORS INTO?7 | EXTINT 200EH 7
PLUS 2 SPECIAL INTERRUPTS - -
2000H INTO6 Serial Port . 200CH 6
PORT 3 AND PORT 4 — INTO5 |SoftwareTimer “200AH [ 5
EXTERNAL MEMORY OR 1/0 : INTO4 | HSLO Pin 2008H 4
0100H : .
INTERNAL DATA MEMORY - REGISTER FILE INTO3 _ | High Speed Outputs 2006H [ 3
(STAGK POINTER, RAM AND SFRS) INTO2 HS!I Dat4 Available 2004H 2
EXTERNAL PROGRAM CODE MEMORY 0000H
INTO1 A/D Conversion Complete | 2002H 1.
INTOO- | Timer Gverflow . 2000H 0
1oH STAGK POINTER oo STACK POINTER
18H 18H
170 *1082 17H PWM_CONTROL A -
16H 1081 ~ 1eH 1061
15H [0S0 1sH 10C0 "
14H *WSH 14H *WSR
134 YINT_MASK 1 13H *INTMASK 1 )
12H *INT_PEND 1 12H *INT_PEND 1
11H *SP_STAT . 1H *SP_CON
10H PORT2 1. J10H PORT2 L. RESERVED (1)
OFH PORT1 : -OFH PORTI oFH RESERVED (1)
OEH _ PORT0 oEH BAUD RATE 0EH RESERVED (1)
oDH |- TIMER2(H) . 00H TIMERZ {HI) ODH "~ +T2 CAPTURE (HI)
O0CH TIMER2 (LO) 0CH TIMER2 (LO) oCH. *T2 CAPTURE (LO)
08H TIMERY (H)) 0B "0C2 . WeR=15
0AH TIMER1 (LO) 0AH WATCHDOG _ ST
0oH INT_PENDING 0gH INT_PENDING " OTHERSFASINWSR
; 16 BECOME READABLE
0gH INT_MASK 08H INT_MASK ] B R T WAL
o7H SBUF(RX) H - SBUF(TX) INWSR = 0 AND WRITABLE
06H HSI_STATUS 08H HSO_COMMAND. IF THEY WERE READABLE
05H HSL_TIME (H)) 05H HSO__TIME (H) INWSR =0
04H HSI_TIME (LO) 04H HSO_TIME (L0)
03 AD_RESULT (H) 03H HS|_MODE -
02H AD__RESULT (LO) 02H AD_COMMAND *NEW OR GHANGED
otH ZEROREQ M) -  om ZEROREG (H) REGISTER FUNGTION FROM 60968H
00H ZERO REG (LO) 00H ZERO REG (LO) _ NOTE: -
1. Resarved reglsters should not be written.
WHEN READ WSR = 0 WHEN WRITTEN -
4-107 ) - >
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]PROGRAM LOCK MODE
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. , '
intel 87C196KB/83C196KB/80C196KB PRELIMINARY -
; T-49-19-16, .
SFR BIT SUMMARY T-49-19-59
AD—Result (LO) (02H) AD._Command (02H)
O ) o . » '
0 L] CHANNEL # SELECTS WHICH OF THE 8
[ " A/D CHANNEL NUMBER 1 ANALOG INPUT CHANNELS IS TO BE
L - =, | CONVERTED T0 DiGITAL FoRM.
2 )
31 ST, /0 CURRENTLY IDLE 3 }— GO INDICATES WHEN THE CONVERSION IS TO
—— { = CONVERSION IN PROCESS = BE INITIATED (GO = 1 MEANS: START NOW,
- | X | G0=0 MEANS THE CONVERSION IS TO BE -
iy x| INITIATED BY THE HSO UNIT AT A SPECIFIED TIME).
s 1] A/0 ResuLm: [x|  ser upPER FoUR BITS To ZERO '
X LEAST SIGNIFICANT 2 BITS ™ ‘
7 ' u_ :
2709187 270918-8
Chip Conflguration (2018H) WSR (14H)
[7]e]s]4]|3[2[1]o]cHir conriouraioN ReGISTER 0
L F—]| 0=sFR's FUNCTION LIKE SUPERSET OF 8096BH
l POWERDOWN MODE ENABLE R ;((1 110§)=PPW REGISTER
15(1111B) = EXCHANGE READ/WRITE REGISTERS
BUS WIDTH SELECT . _ 2 1E
(16 - BIT BUS / 3=BIT803) — OTHER = UNDEFINED, DO NOT USE
WRITE STROBE MODE SELECT _ _— : ;
(WR AND BFE / WRL AND WRH) |42
ADDRESS VALID STROBE SELECT 5 b—o
(ALE / ADV) ey I .
e (%) }%SENAL READY CONTROL |. 7 | enapLes Hors,/otoR
1 : (IRC1) i 270918-10
b (L0c0) :

HSI_Mode (03H)

7165 14]312|1]o0

e L—HSI.O MODE

HSI.1 MODE
— HS1.2 MODE
HSI.3 MODE _

" WHERE EACH 2 = BIT MODE CONTROL FIELD
DEFINES ONE OF 4 POSSIBLE MOOES:

00 8 POSITIVE TRANSITIONS

01 EACH POSITIVE TRANSITION

10 EACH NEGATIVE TRANSITION

11 EVERY TRANSITION
(POSITIVE AND NEGATIVE)

270918~11

' HSI_Status (06H)
f7|el5|4ls|211 |o]

|— HSLO STATUS
————————HSl1 STATUS.
HS1.2 STATUS
HSL3 STATUS

WHERE FOR EACH 2 = BIT STATUS FIELD THE LOWER
BIT INDICATES WHETHER OR NOT AN EVENT HAS
OCCURED ON THIS PIN AND THE UPPER BIT INDICATES
THE CURRENT STATUS OF THE PIN. :

270918-12
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intel ' 87C196KB/83C196KB/80C196KB PRELIMINARY .
' T-49-19-16 . T-49-19-59 3
INT_PEND/INT__MASK (09H/08H) F INT_PEND1/INT__MASK1 (12H/13H) - "_
0 TIMER OVERFLOW i i ’ 0 |— TRANSMIT INTERRUPT
1 A/D CONVERSION COMPLETE 1 | RECEIVE INTERRUPT
2 HSI DATA AVAILABLE 2 p=Hsl FiIFo 4 R :
3 HIGH SPEED OUTPUTS 3 |— TIMER 2 CAPTURE -
4 —Hst.0 PIN 4 }— TIMER 2 OVERFLOW .
5 SOFTWARE TIMER " 15 F—EXTINT PIN
6 SERIAL PORT 6 |—Hst FIFo FuLL
7 EXTERNAL INTERRUPT (EXTINT 7 |— NMi (S€ET T0 0)
OR PO.7 PIN) . — )
270918-13 _ . 27091814
SP__CON (11H) - SP__STAT (11H).
— BIT.1, BIT.0 SPECIFY THE MODE ] :
[ 0 | 0.0=MODEO 1.0=MODE2 [ X
1 0,1 =MODE{ 1.1 =MODE3 X
w L2J PEN ENABLE THE PARITY FUNCTION 2 | RECEIVE OVERRUN ERROR
7 3 |—=— REN ENABLES THE RECEIVE FUNCTION: 13— TRANSMITTER EMPTY
E 4 |—— TB8 PROGRAMS THE 9TH DATA BIT 4 }— FRAMING ERROR
. 5 5 | TRANSMIT INDICATOR
6 6 }— RECEIVE INDICATOR
j | 7 | RECEIVE PARITY ERROR
270918-15 _ 270918-16
HSO Command (Q6H) :
CHANNEL:0-5 HS0.0 = HS0.5 INDIVIDUALLY
B fo]le HS0.0 aND HsO.1 o
= 4|7 HS0.2 AND HSO0.3 . .
! }|8-B SOFTWARE TiMERS . ' :
2 | | C~D RESERVED FOR FUTURE USE : -
- 4 |€  RESET TIMERZ . -
3 ]JF  START A/D CONVERSION : ) e
4 |— INTERRUPT / NO INTERRUPT
. § }— ser/CLEAR
6 |— TIMER 2 /TIMER 1 o )
E .
| 7 |— Lock cam _ . .
27091617
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87C196KB/836196KBISOC196KB

10S0 (16H)

| HS0.0 CURRENT STATE

— HSO.1 CURRENT STATE

[ 150.2 CURRENT STATE

L HSO.3 CURRENT STATE

| H$0.4 CURRENT STATE

[ HS0.5 CURRENT STATE

— CAM OR HOLDING REGISTER IS FULL
— SO HOLDING REGISTER IS FULL
270918~18

olols«i~{-1-]

T49 19 16

1- 49 19 59

[Jola]s]e]s{-~]-]

10C0 (15H)

L HSI.0 INPUT ENABLE / DISABLE

L TIMER 2 RESET EACH WRITE

— HSI.1 INPUT ENABLE / BTSABLE

| TIMER 2 EXTERNAL RESET ENABLE/DISABLE
. 1151,2 INPUT ENABLE / BISABLE -

— TIMER 2 RESET SOURCE HSL0 / TZRST

L 1S1.3 INPUT ENABLE / DISABLE

}-—.rmsa 2 CLOCK SQURCE Hsl.1 / TZCLK
27091819

1081 (16H)

o SOFTWARE TIMER 0 EXPIRED

—— SOFTWARE TIMER 1 EXPIRED

I— SOFTWARE TIMER 2 EXPIRED

= SOFTWARE TIMER 3 EXPIRED

— TIMER 2 HAS OVERFLOW

— TIMER 1 HAS OVERFLOW

— HS! FIFO IS FULL

%— HS| HOLDING REGISTER DATA AVAILABLE
270918-20

lefelsf«]~]-1-]

l0C1 (16H)

— SELEGT PWM / SELECT P2.5

L EXTERNAL INTERRUPT ACH7 / EXTINT

— TIMER 1 OVERFLOW INTERRUPT ENABLE / DISABLE
[ TIMER 2 OVERFLOW INTERRUPT ENABLE / DISABLE
L 150.4 OUTPUT ENABLE / DISABLE

L SELECT TXD / SELECT P2.0

— HS0.5 OUTPUT ENABLE / DISABLE

Clofals«]sf~-]

HSI INTERRUPT
FIFO FULL / HOLDING REGISTER LOADED

270918~21

1082 (17H)

10C2 (0BH)

FS wmﬁ” QQQMUI.QCQUREDT

11

E2,A6 TERUATF INIRRRIIRT B AN00H
" ¥— ENABLE LIOCKEQ;CAM'.ENIRlE.‘i..i _____________ p
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87C196KB/83C196KB/80C196KB

o

PRELIMINARY

Absolute Maximum Ratings*
Ambient Temperature
UnderBias............oovvevennn 0°Cto +70°C
Storage Temperature .......... —65°Cto +150°C
Voltage On Any Pinto Vgg.«.. ..\ —0.5Vto +7.0V
Power Dissipation............ Cevetereeenae. 1.5W

Operating Conditions

T-49-19-16

NOTICE: This data sheet contains preliminary infor-
mation on new products in production. The specifica-
tions are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute-
Maximum Ralings"” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

Symbol Description Min Max Units
TaA Ambient Temperature Under Blas 0 +70 ‘C
Vee Digital Supply Voltage 4.50 5.50 -V
VRer Analog Supply Voltage 450 5.50 v
fosc Oscillator Frequency

NOTE:
ANGND and Vgg should be nominally at the same potential.

D.C. Characteristics (Over Specified Operating Conditions)

Symbol Description Min Max |Units| Test Conditions
ViL Input Low Voltage -0.6 0.8 Vv
VIH Input High Voitage (Note 1) 0.2Vee + 0.9V + 05| V
Viri Input High Voltage on XTAL 1 0.7 Vco Voo + 05| V
ViH2 Input High Voltage on RESET 26 Vec + 05 V
"[VoL  |Output Low Voltage 0.3 V |loL = 200 pA
0.45 V |[loL=32mA
15 V |loL=7mA
Vou  |Output High Voltage Voo — 0.3 V |loy = —200 pA
(Standard Outputs) Vec — 0.7 V |loyp= —3.2mA
Veg — 1.5 V |loh= —~7mA
Voni |Output High Voltage Vo — 0.3 V tloy= —~10pA
(Quasi-bidirectional Outputs) Vg — 0.7 V |lon = —30 A
' . Veg— 1.5 ) V |lon = —60pA
) input Leakage Current (Std. Inputs) . x10 pA |0 <V <Vge —03V
fi Input Leakage Current (Port 0) +3 KA |0 < Vin < VRer
ITL 1 to 0 Transition Current (QBD Pins)’ —650 LA [Viy =20V
hw Logical 0 input Current (QBD Pins) —-50 RA [V = 045V
liLs Logical 0 Input Current in Reset (Note 2) —-1.2 .| mA |Vjy =045V
(ALE, RD, WR, BHE, INST, P2.0)
Hyst Hysteresis on RESET Pin 300 mV [(Note 3) -
NOTES:

1. All pins except RESET and XTAL{. _

2, Holding these. pins below V)4 in Reset may cause the part to enter test modes.

3. Not guaranteed for the 87C196KB.

4111
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D.C. Characteristics (Continued) - S . T-49-19-59
Symbol Description Min | Typ(® | Max | Units Test Conditions
lcc Active Mode Current in Reset 40 55 mA | XTAL1 = 12 MHz'
IReF A/D Converter Reference Current 2 5 | ma | Voo = Vep = Vaer = 55V
lioLE ldle Mode Current . 10 22 mA -
lcet Active Mode Current 15 22 mA | XTAL1 = 3.5 MHz
IpD Powerdown Mode Current 5 50 rA | Voo = Vpp = VRer = 5.5V
RRsT Reset Pullup Resistor 6K 50K | &
fin  |BinCanacitance/AovPintaYee) L. . ... 10 | pF |freer=10MHz
| NOTES: - i

(Notes apply to all specifications) -
1. QBD (Quasi-bidirectional) pins include Port 1, P2.6 and P2.7.
2. Standard Outputs include AD0-15, RD, WR, ALE, BHE, INST, HSO pins, PWM/P2.5, CLKOUT, RESET, Ports 3 and 4,
TXD/P2.0, and RXD (in serial mode 0}. The Voy specification is not valid for RESET. Ports 3 and 4 ate open-drain outputs.
3, Standard Inputs include HSI pins, CDE, EA, READY, BUSWIDTH, NMI, RXD/P2.1, EXTINT/P2.2, T2CLK/P2.3, and
T2RST/P2.4.
4, Maximum current per pin must be externally limited fo the. following values if Vo, is held above 0.45V or Voy is held
‘below Voo — 0.7V:
loL on Output pins: 10 mA
lon on quasi-bidirectional pins: self limiting
lon on Standard Output pins: 10 mA
+ 5. Maximum current per bus pin (dala and control) during normal operation is +£3.2 mA,
K 6, During normal (non-transient) conditions the following total current limits apply:

Port 1, P2.6 oL 29 mA lon is seif limiting
. HSO, P2.0.Q(_Dﬁ§ET loL: 29 mA lo: 26 mA

P25, P2.7, WR, BHE loL: 13 mA loy: 11 mA

AD0O~AD18 lov: 52 mA IOH. 52 mA

AD, ALE, INST-CLKOUT ior: 13 mA foH: 13 mA

7. Typlcals are based an a Ilmned number of samples and are not guaranteed. The values llsted are at room temperature
and VRer = Voo = 5V. .

60

foe MAX

50 -
40 / 'ccTYP[CAL(7)
lee 30 /
T
j MAX
20 __1'IDLE

#
A -
-t

: ,/ ipLe TYPICAL

-t

: . AMHz 8MHz  12MHz
loc Max = 3.88 X FREQ + 843 FREQ
lioLe Max = 1,66 X FREQ + 2.2 270918-24

Figure 7. Icc and ljpLg vs Frequency
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A.C, Characteristics
For use over specified operating conditions

Test Canditinne- Canacitiva load an.allpins. =

The system must meet these spebificatiéns to work Qvith the 80C196KB: {Noté 1) '

PRE&HMUNA@V

T-49-19- 16

T 49 19 59

A0NRE Risaand &all tirees- =, 10 88.&5e

53

Symboi: Description: Min- Max- Unitsi| Notes-
Tavyvy - | Address Valid to Ready Setup ]
o 87C196KB10/83C196KB10- 2Thsc —90:| ns
87C196KB12/83C196KB12/80C1 96KB 2Tpsc— 85 ns
TLLYV ALE _ow to READY Setup )
80C196KB Tosc — 65 ns
87C196KB10/83C196KB10 Tosc—80.| ns
87G196KB12/83C196KB12 Tose — 72 ns
TyLYH Non READY Time No upper fimit ns
ToLyx READY Hold after CLKOUT Low 0 Tosc — 30 ns (Note 2)
- TLiyx | READY Hold after ALE Low Tosc — 15 | 2Tosc —40 | ns | (Note 2)
Tavay Address Valid to Buswidth Setup 2Tgsc — 85 ns
Tuav ALE Low to Buswidth Setup
80C196KB _ Tosc — 60 ns
87C196KB/83C196KB Tosg — 70 ns
ToLax Buswidth Hold after CLKOUT Low 0 I ns
Tavov | Address Valid to Input Data Valid N
80C196KB 3Tosc — 60 ns (Note 3)
N 87C196KB10/83C196KB10 3Tosc — 70 ns 1
87C196KB12/83C196KB12 3Tosc— 67 | ns
TRLDV RD Active to Input Data Valid
87C196KB10/63C196KB10 Tosc—30 | ns' | (Note3)
87CG196KB12/83C196KB12/80C196KB Tosc — 23 ns
TcLov CLKOUT Low to Input Data Vatid Tosc — 50 ns
TRHDZ End of RD to Input Data Float ) Tosc — 20 ns
TRXDX Data Hold after RD Inactive 0 " ns
NOTES:

1. Customers whose applications require an 83G196KB to meet the 80C196KB specifications listed above should contact an

Intel Field Sales Representative.
2. if max is exceeded, additional wait states will occur.
3. When using walt states, add 2Tpgc X n, where n'= number of wait states
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inter : 87C196KB/830196KB/800196KB. o PRELDMUNARV .

= T491916

A.C. Characteristics o
For use over specufled operatmg condmons T 49 19 59

iy
‘ . il e
i
ety ?ﬂ@ i ' i.j NI |
7777777777777777777777777 5 } b
Tk AL THigh't6 GLKOUTIHIGH St Lowpw=s "1 40 i | ML
IToLat | CLKOUT Gydle Time -
“Terer | *CLKOUT High Refiod , = , .
—|— TCLLH: CLKOUT FallingEdge to ALE.Rising——— - R
1 [ Tici | AlEFalingEdge OOLKOURRSIng | — 15 0 16
- TLHWH ALE Gycle Time o ) ATosc
TLHLL ALE High Period Tosg — 10 | Tosct+ 10
Tavll | Address Setup to ALE Falling Edge Tosc — 20
TLLAX Address Hold after ALE Falling Edge Tosg — 40
TLAL ALE Falling Edge to RD Falling Edge
80G196KB Tosc — 80 ns
87C196KB/83C196KB : Tosc — 40 ns
TaioL RD Low to CLKOUT Falling Edge 5 30 ns
TRLRH RD Low Period ’ Tosc —5 | Tosg + 26 ns (Note 5)
TRHLH RD Rising Edge to ALE Rising Edge Tosc Tosc + 25 ns (Note 4)
TaLAZ AD Low to Address Float 10 - ns
TLwL ALE Falling Edge to WR Falling Edge | Tosc — 10 ns
ToLwL CLKQUT Low to WR Falling Edge 0 25 ns
TavwH | Data Stable to WR Rising Edge ' -
S 87C196KB10/83C196KB10 Tosc — 30 : ns (Note 5)
87C196KB12/83C196KB12/80C196KB | Tosc — 23 ns
ToHwH | CLKOUT High to WR Rising Edge . =10 .10 ns
TwiwH | WA Low Perlod , Tosc—30 | Tosgc+ 5 ns {Note 5)
TwHax | DataHold after WR Rising Edge Tosc — 10 ns
TwHLH | WR Rising Edge to ALE Rising Edge Tosc — 10 | Tosc + 15 ns | (Noted) |
Twhex | BHE, INST Hold after WR Rising Edge Tosg — 10 _ ns
Trusx | BHE, INST Hold after RD Rising Edge Tosc — 10 ’ ns
TwHAX | AD8-15 Hold after WR Rising Edge Tosc — 50 ns
TRHAX | AD8-18 Hold after RD Rising Edge Tosc — 25 ns
NOYES!= '

Tosc = 33.3 ns at 12 MHz; Tosg = 100 ns at 10 MHz.
1. Customers whose applications require an 83C196KB to meet the 80C196KB specifications hsted above should contact an
Intel Fleld Sales Rapresentative.

2, Testing performed 4dt 3.6 MHz. However, the part is static by design and wilt typlcally operate below 1 Hz.

3. Typleal specification, not guaranteed. R

4, Assuming back-to-back bus cycles.

5, When using wait states, add 2Tgsg X n, where n = number of wait states,

4114
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i 'te| 87C196KB/83C196KB/80C196KB PRELIMINARY
' , T-49-19-16 ..,
System Bus Timings , ) ' T .’l-’-q'-‘g-‘l"g—59>‘-‘ )

XTAL1

CLKOUT

— tHLL
RERD \ /
l_; taviL ~tiax tauov oz |
‘ , ez
BUS —( ADDRESS OUT ' DATA »»)»,
- e 1

tavov

: BUS ADDRESS OUT )X{ DATA OUT - )X(  ADDRESS

T
I ) | tRHex

. . . : twiex
] . BAE,INST —( ' VALID

. ; | tRHax
YwHax | -

AD8=15 —-( ADDRESS OUT

270918-25

! _ 4115
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""ter ' 87C196KB/83C196KB/80C196KB @RE&UMUNAR\? .
. - T-49-19-16
READY Timings (One Waitstate) . T flreiie-s

Tosc

XTALY

txHCH->1— teHeL

CLKOUT ©

tLu + 2Tose
..QLLYX(MAX)W .
ALE _/ . \ (MAX)Y” . . \
- Mﬁ). —toLyx (MIN) ) - .
wwor NI

tavyy

o trtpn * 2Tosc ————— i
READ N : - A .
’ fe————— tripy * 2Tos¢ —n
tavoy + 2Tggc

BUS ADDRESS OUT ) e{ DATA ,

: T e N . R
e fe——— twiwn * 2T0s¢ ——

WRITE . N Y,
' b tqwwn * 2Tosc ——~
BUS ADDRESS OUT W DATA OUT- X ADDRESS

| - !

270918-28

Buswidth Timings - . o g

tLey fe—s] —] | torox (i) '

BUSWIDTH X vauo X
f—tavov — |

BUS - —

g

270918-27

4-116




INTEE

CORP_ (1IP/PRRHI S) |

intel

_AWF D _ MM 482LL75 0091554 & EW

PRELIMINARY
'7-49-19-16. ..

87C196KB/83C196KB/80C196KB~ -

HOLD/HLDA TIMINGS T-49-19-59
Symbo! Description Min Max Units " Notes
THVCH HOLD Setup : - 1

80C196KB 75 ns
87C196KB/83C196KB 85
TCLHAL CLKOUT Low to HLDA Low -15 15 ns
ToLeRL CLKOUT Low to BREQ Low —-15 15 ns
THALAZ HLDA Low to Address Float
80C196KB 15 ns
87C196KB/83C196KB 20
THALBZ HLDA Low to BHE, INST, RD, WR Float ns:
TCLHAH CLKOUT Low to ALDA High -16 | 15 ns
ToLeaH CLKOQUT Low to BREQ High —15 15 . ns
THAHAX HLDA High to Address Na Longer Float T -5 ns
THAHBY HLDA High fo BHE, INST, RD, WR Valid —-20 ns
ToLLH CLKOUT Low to ALE High -5 15 ns
NOTE: -

1. To guarantee recognition at next clock.

/\

eLKouT _\_/_\__{"_\&
thven —-l

HOLD

/
Yaven ‘1, -

/-

ALE _/_\
£C ¢

teLn —/F\

HOLD * . LATENCY
¥ F D I
toLhaL —+ fo— teLHAN —te—
£
3
\ f
ALDA i \ " 4
toLarL —»| |— teLpRH —s{|e—
£e
)T \ /
BREQ. \ ” /
tHaLaz —» "—- tHAHAX —] f— -
I -
—————————— 3y I )
s — oD - WX
thatez —>| tyanay — b
e £L
FE, INST AR fm 3 7
RD, WR \__‘;;l 7/ - - “ F;

el 3

270918-28
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Intel' ' g7C106KB/83C196kB/a0ctoeks . PREGIMINARY -
s T-49-19- 16 "=
EXTERNAL CLOCK DRIVE l T 49 19-59
Symbol . Paramefer Min Max Units
1/Tyxe . Oscillator Frequency ) L
80C196KB10 3.5 10.0 © MHz
80C196KB12 35 12.0 MHz
TXLXL ] Oscillator Frequency ‘ )
80C196KB10 100 286 ns
80C196KB12 83 286 ns
TXHXX High Time : : 32 ns
TxLXX Low Time © 32 ) ’ ns
TxLxH - Rise Time ’ 10 ns
TYHXL . Fall Time . ) 10 ns

EXTERNAL CLOCK DRIVE WAVEFORMS

270918-29

Tam:

An external oscillator may encounter as much as a 100 pF load at XTAL1 when it starts-up. This is due to
interaction between the amplifier and its feedback capacitance. Once the external signal meets the VL and
V|4 specifications the capacnance will not exceed 20 pF.

A.C. TESTING INPUT, OUTPUT WAVEFORM FLOAT WAVEFORM

2.4 o o0 VLoAD*0-15Y Vou=0.15V
* * v TIMING REFERENCE
X o.s> TEST POINTS < os X LoAD —-é> POINTS

0.45 Vioap=0.15V Vo +0.15V

270918-30 -

A.C. Tesling inputs are driven at 2. 4V for a Logic 1" and 0.45V 270918-31
for a Logic "0" Timing measurements are made at 2.0V for a Far Timing Purposes a Port Pin is no Longer Floaling when a
Logic "1" and 0.8V for a Logic “0"". 100 mV change from Load Voltage Occurs and Begins to Float
" when a 100 mV change from the Loaded Von/Vor Level accurs
lou/loy = £15mA

EXPLANATION OF AC SYMBOLS = - T

Each symbol is two pairs of letters prefixed by “T" for time. The characters in a pair indicate a signal and ats
condition, respectively. Symbols represent the time between the two sngnal/condutuon points.

Conditions: Signals:
H - High A - Address 'HA - ALDA
’ L - Low B - BRE L .- ALE/ADV

V - Valid BR - BREQ Q. - DATAOQUT

X - No Longer Valid C - CLKOUT R -AD

Z - Floating- D - DATAIN W - WR/WRH/WRL
G - Buswidth X - XTAL1
H Y. - READY

- HOLD

4-118
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intal 87C196KB/83C196KB/80C196KB PRELIMINARY
——  T-49-19-16 -
EPROM SPECIFICATIONS T 49“1*9' 59

A.C. EPROM Programming Characteristics :

Operating Conditions: Load Capacitance = 160 pF, Tp = +25°C +5°C Vee VREF = 5V, Vgs, ANGND =
0V, Vpp = 12,78V * 0.25V, EA = 1275V + 0.25

Symbol Description - - Min Max Units
TSHLL Reset High to First PALE Low 1100 Tosc
TLLLH PALE Pulse Width - : 40 . Tosc
TavLL Address Setup Time 0 Tosc
TrLAX Address Hold Time 50 Tosc
T PALE Low to PVER Low . . 60 . Tosc
TpLov * PROG Low to Word Dump Valid 50 . Tosc
TePHDX Word Dump Data Hold o 50 Tosc
Tover ~ Data Setup Time ' 0 Tosc
TeLDX Data Hold Time 50 o Tosc
TPLPH PROG Pulse Width 40 Tosc
TPHLL PROG High to Next PALE Low 120 ~ Tosc
" TLHPL PALE High to PROG Low © 220 . " Tosc
TPHPL PROG High to Next PROG Low 120 Tosc
TPHIL PROG High to AINC Low 0 ’ Tosc
Tun AINC Pulse Width | - a0 . Tosc
TiLvH PVER Hold after AINC Low 50 Tosc
TiLPL AING Low to PROG Low 170 : ’ Tosc
TervL PROG High to PVER Low - ' 90 Tosc
NOTE: '

1. Run Time Programming is done with Fosc = 6.0 MHz to 12.0 MHz, VRrer = &V £ 0.65V. TA +25°C to :t:5°C and
Vpp = 12.75V. For run-time programming over a full operating range, contact the factory. )

B

D.C. EPROM Programming Characteristics

Symbol Description Min Max Units
Ipp ’ Vpp Supply Current (When Programming) . 100 mA

NOTE: oo
xpp must be within 1V of Voo while. VCG < 4.5V, Vpp must not have a low impedance. palh to ground or Vgg while
co > 4,6V.
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SLAVE PROGRAMMING MODE DATA PROGRAM MODE WITH SINGLE PROGRAM PULSE

RESET
PORTS I;mhi

o < aooR/ DATA j—( ADDR/COMMAND
1SHLL ——vfs— (LLAX 1oveL |« piox
!
) e i ALHPL —fo— PLOH —+= PHLL+f

PROG .
) : - - ALLVL -
PVER . El
. t+—PHVL

UERIEL MADE WTH ALIEOL INGDEMEMT

PP T T T T T T o TR AEL T ]

270918-32

270918-33

SLAVE PROGRAMMING MODE TIMING IN DATA PROGRAM MODE WITH REPEATED PROG PULSE
AND AUTO INCREMENT

RESEr /
- ADDR o ADDR + 2 -
PORTS w4 N,
PALE \ /
[e-tenr, e tLPL
PROG Pt BN
; . ' i N l._
: PVER : \  VALID FOR P pas
. le— tHH -—‘
e \ /'I
—ftpHike—
270918-34
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lnter 87C196KB/83C196KB/BOCIO6KE PRELIMINARY

WAVEFORM—SERIAL PORT—SHIFT REGISTER MODE

SERIAL PORT WAVEFORM—SHIFT REGISTER MODE

SERIAL PORT TIMING—SHIFT REGISTER MODE T-49-19-16  T- 49 19 59
| symbol Parameter ~ Min Max Units
CTXLXL Serial Port Clock Period (BRR = 8002H) - 6 Tosc ' ns
TXLXH Serial Port Clock Falling Edge 4Tosc +50 ns
to Rising Edge (BRR = 8002H) ’
TXLXL Serial Port Clock Period (BRR = 8001H) 4Tosc ns
TXLXH Serial Port Clock Falling Edge | 2Tosg £50 " ns
to Rising Edge (BRR = 8001H) ) ’
TavxH Output Data Setup to Clock Rising Edge " 2Tosc — 50 ns
TxHQX Output Data Hold after Clock Rising Edge 2Tosc —-50 ns
TxHay: | NextOQutput Déta Valid after Clock Rising Edge ' s 2Tosg +50 ns
TovxH Input Data Setup to Clock Rising Edge Tosc +50 ’ ns
TxHDX Input Data Hold after Clock Rising Edge 0 ] ns
TxHQz Last Clock Rising to Output Float 1Tosc - ns

T T —'I

Txigz=H

o m-m-m-m-m-m-m-m

270918-35

4-121

st L . R : . e - ;
L ¢ < H "
gl e e Tt 3 Al B3 A e Jp TR i
M T i
‘ l
H




INTEL CORP (UP/PRPHLS)
|nte[ - 87C196KB/83C196KB/80C196KB PRELUNHNARY

J1E D

A TO D CHARACTERISTICS

There are two modes of A/D operation: with or with-

out clock prescaler. The speed of the A/D converter

can be adjusted by setting a clock prescaler on or .

off. At high frequencies more time is needed for the
comparator to settle, The maximum frequency with
the clock prescaler disabled is 8 MHz. The conver-
sion times with the prescaler turned on or off is
shown in the table below.

The converter is ratiometric, so the absblute

accuracy Is directly dependent on the accuracy and.

M 482LL75 0091559 7 W

7-49-19-16 <  T-49-19-59

stability of VReg. Vrer must be closeé to Vgg since it
supplies both the resistor ladder and the digital sec-
tion of the converter. . -

A/D CONVERTER SPECIFICATIONS

The specifipations given below assume adherence
to the Operatlng Conditions section of this data
sheet. Testing is performed with Vger = 5.12V.

Clock Prescaler On Clock Prescaler Off
10C24 =0 l0c2.4 =1
158 States o1States
26,33 us @ 12 MHz 22.75 ps @ 8 MHz
Parameter Typical(1) Minimum Maximum Units* Notes
Resolution ' 512 1024 Levels
9 10 - Bits
Absolute Error 0 k4 " LSBs
Full Scale Error ".0.25 £0.50 ' LSBs
Zero Offset Error -0.25 +0.50 . LSBs
Non-Linearity Error *1.5+£25 0 +4 LSBs
Differential Non-Linearity Error >—1 +2 LSBs
Channel-to-Channel Matching 0.1 0 1 LSBs
‘Repeatability +0.25 ‘ LSBs
Temperature Coeﬂncuents . . R
Offset 0.009 - LSB/°C
Full Scale 0.009 LSB/°C
- Differential Non-Linearity 0.009 | LsB/°C
OffIsolation ' o -60 dB 2,3
Feedthrough —60 dB 2
Ve Power Supply Rejection -60 dB 2
Input Resistance : 1K 5K Q
'D.C. Input Leakage ] 3.0 pA
Sample Time: Prescaler On 15 ' States 4
. Prescaler Off 8 States 4
Input Capacitance , 3 pF -
NOTES:

*An “LSB", as used here, has a value of approximately 5 mV.,

1. Typical values are expected for most devices at 25°C but are not tested or guaranteed.
2, DC to 100 KHz.

3. Multiplexer Break-Before-Make Guaranteed.

4. One state = 167 ns at 12 MHz, 250 ns at 8 MHz.
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A/D GLOSSARY OF TERMS

ABSOLUTE ERROR—The maximum difference be-
twesn corresponding actual and ideal code tran-
sitions. Absolute Error accounts for all deviations of
an actual converter from an ideal converter.

ACTUAL CHARACTERISTIC—The characteristic -

of an actual converter, The characteristic of a given
converter may vary over temperature, supply volt-
age, and frequency conditions. An actual character-
istic rarely has ideal first and last transition locations
or ideal code widths. It may even vary over multiple
conversions under the same condmons

BREAK-BEFORE-MAKE—The property of mum-
plexer which guarantees that a previously selected
channel will be desselected before a new channel is
selected (e.g., the converter will not short inputs
togsether).

CHANNEL-TQ-CHANNEL MATCHING—The differ-
ence between corresponding code transitions of
actual characteristics taken from different channels
under the same temperature, voltage and frequency
conditions.

};ARACTER]SI[Q—A araph _ of inout voltage .

. OFF-ISOLATION—Attenuation of a volt'age applied

B 4826175 0091560 3 M
@REMMDNAGW
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IDEAL CHARACTER!STIC—A characteristic with
its first code transition at Viy = 0.5 LSB, its last
code transition at Viy = (Veer — 1.5 LSB) and all
code widths equal to one LSB.

INPUT RESISTANCE—The effective series resist-
ance from the analog input pin to the sample capacn- .
tor. .

LSB-—Least Significant Bit: The voitage corre-
sponding to the full scale voltage divided by 2n,
where n is the number of bits of resolution of the
converter. For an 8-bit converter with a reference
voltage of 5.12V, one LSB is 20 mV. Note that this is
different than digital LSBs, since an uncertainty of
two LSB, when refetring to an A/D converter, equals
40 mV. (This has been confused with an uncertainty
of two digital bits, which would mean four counts, or
80 mV.) .

NON-LINEARITY—The maximum deviation of code
transitions of the terminal based characteristic from
the corresponding code transitions of the |deal char-
acteristic, .

on a deselected channel of the A/D converter. (AIso
referred to as Grogstalk.) _

versus the resultant output code for an A/D convert-

- er, It describes the transfer function of the A/D con-

verter.
CODE—The digital value output by the converter. _

CODE TRANSITION—The point at whictr the con-
verter changes from an output code of Q, to a code
of Q + 1. The input voltage corresponding fo a co_de
transition is defined to be that voltage which is
equally likely to produce either of two adjacent
codes.

CODE WIDTH—The voltage corresponding to the
difference between two adjacent code transitions.

D.C. INPUT LEAKAGE—{ eakage current to ground
from an analog input pin.

DIFFERENTIAL NON-LINEARITY—~The difference
between the ideal and actual code widths of the ter-
minal based characteristic.

FEEDTHROUGH—Attenuation of a voltage applied
on the selected channsl of the A/D Converter after
the sample window closes.

FULL SCALE ERROR-—The difference between the
expected and actual input voltage correspondmg to
the full scale code transition.

REPEATABILITY—The difference between corre-
sponding code transitions from different actual char-
acteristics taken from the same converter on the
same channel at the same temperature, voltage and
frequency condmons

RESOLUTION-The number of input voltage levels
that the converter can unambiguously distinguish
between. Also defines the number of useful bits of
information which the converter can return.

SAMPLE TIME—Begins when the sample capacitor
is attached to a selected channel and ends when
the sample capacitor is disconnected from the se-
lected channel.

TEMPERATURE COQEFFICIENTS—Change in the
stated variable per degree centigrade temperature
change. Temperature coefficients are added to the
typical values of a specification to see the effect of
temperature drift. .

TERMINAL BASED CHARACTERISTIC—AR actual
characteristic which has been rotated and translated
to remove zero offset and full scale error.

Vee REJECTION—-Attenuation of noise on the Ve
line to the A/D converter.

TR CASET ~Th e tifisrence: Tiwwen *{n& Vs
pected and actual Tnput voltage corresponding tc
the first code transition. -

4-123
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80C196KB FUNCTIONAL DEVIATIONS

The 80C196KB has the following problems.

1. The DINZW instrugtion is not guaranteed to be
functional. The instruction, if encountered, will not
cause an unimplemented opcaqde interrupt. (The
opcode for DUNZW is OE1 Hex.) The DJNZ (byte)
instruction works correctly and should be used in-
stead.

2, The CDE function is not guaranteed to work. The )

CDE pin must be directly connected to Vgg.

8. The HSI unit has two errata: one dealing with res-
olution and the other with flrst entries into the
FIFO.

The HSI resolution is 9 states instead of 8 states.
Events on the same line may be lost if they occur
faster than once every 9 state times.

There is a mismatch between the 9 state time HS! -

resolution and the 8 state time timer. This causes
one time value to be unused every 9 timer counts.
Events may receive a time-tag one count later
than expected because of this “skipped” time val-
ue,

If the first two events into an empty FIFO (not
including the Holding Register) occur in the same
internal phase, hoth are recorded with one time-
tag. Otherwise, if the second event occurs within
9 states after the first, its time-tag is one count
later than the first's. If this is the “sklpped" time
value, the second event’s time-tag is 2 counts lat-
er than the first's.

If the FIFO and Holding Register are. empty, the -

first event will transfer into the Holding Register
. after 8 state times, leaving the FIFO empty again.

If the second event occurs after this time, it will

act as a new first event into an empty FIFQ.

>

an error if the bit preceding the stop bit is a 1. This
is the c¢ase in both the 8-bit and 9-bit modes.
False framing errors are never generated.

The serial port Framing Error flag fails to indicate

- 482L175' 009561 5 WA
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DIFFERENCES BETWEEN THE
80C196KA AND THE 80C196KB

The 8XC196KB is identical to 8XCT 96KA except for
the following differences. -

1. ALE is high after reset on the 80C196KB instead
of low as on the 80C196KA.

2. The DJNZW instruction is not guaranteed to work

on the 80C196KB.

3. The HOLD/HLDA bus protocol is avallable on the'

80C196KB.

CONVERTING FROM OTHER 8096BH
FAMILY PRODUCTS TO THE
80C196KB

The following list of suggestions for designing an
809XBH system willl yield a design that is easily con-
verted to the 80C196KB. .

1. Do not base critical timing foops on mstructlon or
peripheral execution times.

2. Use equate statements to set all timing parame-
ters, including the baud rate,

8. Do not base hardware timings on CLKOUT or
XTAL1, The timings of the 80C196KB are differ-
ent than those of the 8X9XBH, but they will func-

. tion with standard ROM/EPROM/Peripheral type
‘memory systems.

4, Make sure all inputs are tied high or low and not
left floating.

5. Indexed and indirect operations relative to the
stack pointer (SP) work differently - on the
80C196KB than on the 8096BH. On the 8096BH,
the address is calculated based on the un-updat-
ed version of the stack pointer. The 80C196KB
uses the updated version. The offset for POP[SP]
and POP nn[SP] instructions may need to be
changed by a count of 2,

6. The Vpp pin on the 8096BH has changed to a
Vss pin on the 80C196KB,

T-49-19-59
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DATA SHEET REVISION HISTORY T 1-49-19-59 L

This data sheet is valid for the CPU and ROM devices which have a “B" suffix on the topside trackmg number.
The 87C196 may or may not have the suffix on the topside number.

This is a new data sheet that integrates the 87C196KB (order number 270590-003) and the 830196KB/
80C196KB (order number 270634 003) data sheets. .

The following differences exist between this data sheet (-001) and each of the above mentioned data sh_eets.
1, The status of the data sheet was upgraded from ADVANCE INFORMATION to PRELIMINARY.

2, The warning about the ABSOLUTE MAXIMUM RATINGS was reworded and a notice of disclaimer was
added to the electrical specifications section.

3. ViH2 was increased from 2.2V to 2.6V,

4, |4 was Iincreased from —950 pA to —1.2 mA. This change was documented in the prevuous revision of the
data sheets but the D.C. Characteristics table did not reflect the change.

5. Maximum Ipp specification was added to the D.C. table and Ipp note was deleted.



