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HARRIS SEMICOND SECTOR 1LE D WE 4302271 DDIH;BSE{-B L

& HARRIS 82(C52/883

O T-25-3"-08
June 1989 CMOS Serial Controller Interface
Features ) Pinouts T
* This Circuit is Processed in Accordance to Mil-Std-883 and is Fully 82C52/883 (CERAMIC DIP) )
Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW :
* Single Chip UART/BRG B[] ~ 28] 556
e 16MHz (1M Baud) Operation wr[z] 27] veo
e Crystal or External Clock Input ’ oo[3] v 2:31 DR
Dt 4 25| SDI
¢ On-Chip Baud Rate Generator - 72 Selectable Baud Rates E
o2{] 23] INTR
* Interrupt Mode With Mask Capability paf&] ) 23] _ﬁs*r
# Microprocessor Bus Oriented Interface D4E E] TBRE
» 80C86 Compatible os{] 7 21] co
: pejg - - RTS
* Single +5V Power Supply E E R_Tf
o7[io] [19] 5TR
o LowPowerOperation ...c.ceeieeceaeescecncancans 1mA/MHz typical AOE E bsh
¢ Modem Interface atfiz E cTs
¢ Line Break Generation and Detection IX[E E] GND
* Military Operating Temperature Range ............ ~550C to +1259C OXE ) ) E soo
Description - 82CSZ/8$€;LC\IIEI:CVMIC LCC)
The Harris 82C52/883 is a high performance programmable Universal Asyn-
chronous Receiver/Transmitter (UART) and Baud Rate Generator (BRG) on a
single chip. Utilizing the Harris advanced Scaled SAJt IV CMOS process, the
82C52/883 will support data rates up to 1M baud asynchronously with a 16X SOt
clock (16MHz clock frequency). A INTR
The on-chip Baud Rate Generator can be programmed for any one of 72 ¥ RST
different baud rates using a single industry standard crystal or external TBRE
frequency source. A unique pre-scale divide circuit has been designed to co
provide standard RS-232-C baud rates when using any one of three industry  a7s
standard baud rate crystals (1.8432 MHz, 2.4576 MHz, or 3.072 MHz). 5TR

A programmable buffered clock output (CO) is available and can be
programmed to provide either a buffered oscillator or 16X baud rate clock for
general purpose system usage.

Copyright © Harris Corporation 1989
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82052/883 : T-75-37-05

HARRIS SEMICOND SECTOR 1LE D W 4302271 0014883 5 mm
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Pin Nocerrintinn 82C52/883 ' T: 75’3 7-‘15

HARRIS SEMICOND SECTOR lkE D W 4302271 0014884 7 mm
N AL live . .
SYMBOL | NO. |TYPE | LEVEL DESCRIPTION
RD 1 i Low READ: The RD input causes the 82C52/883 to output data o the data bus us {D0-D7). The data output
depends upon the state of the address inputs (A0-At). CS0 enablas the RD Input.
WR 2 i Low WRITE: The WR input causes data from the data bus (DO-D7) to be input to the 82C52/883.

Addressing and chip select action is the same as for read operations.

DO-D7 | 3-10 1/0 High DATA BITS 0-7: The Data Bus provides eight, three-state input/output lines for the transfer of data,
controf and status Information between the 82C52/883 and the CPU. For character formats of less
than 8 bits, the corresponding D7, D6 and D5 are considered “don't cares” for data WRITE operations

. and are O for data READ operations. These lines are normally in a high impedance state excapt
during read operalions. D0 Is the Least Significant Bit (LSB) andis the ﬂrst serial data bittobe
received or fransmitted.

A0, A1 11,12 } High ADDRESS INPUTS: The addreas lines select the various Intemal registers during CPU bus
operations.
IX,0X 113,14 | /O CRYSTAL/CLOCK: Crystal connections for the intemal Baud Rate Generator. IX ¢can also be used
as an external clock inputin which case OX should be left open.
SDO 15 (o] High SERIAL DATA OUTPUT: Serial data output from the 82G52/883 transmitter circuitry. A Mark {1}is a

logic one (high) and Space (0} is logic zero (low). SDO is held in the Mark condition when CTS is
false, when RST Is true, when the Transmitter Register is empty, or when in the Loop Mode.

GND 16 Low GROUND: Power supply ground connection.

CT§ 7 | Low | CLEARTO SEND:The logical state of he CTS linels reflected in the CTS bit of the Modem Status
Register. Any change of state in CTS causes INTR to be set true when INTEN and MIEN are true.

> A falsa level on CTS will Inhibit transmission of data on the SDO output and will hold SDO in the
Mark (high) state. if CT CTS goes false during transmission, the current character being transmitted
will bea completed. CTS does notaffect Loop Mode operation.

DSR 18 | Low DATA SET READY: The logical state of the DSR line is reflected in the Modem Status Register. Any
change of state of DSR will cause INTR to be set if INTEN and MIEN are frue. The state of this
signal does not affect any other circuitry within the 82C52/883.

DIR 19 o Low DATA TERMINAL READY: The DTR signal can be set {low) by writing a logic 1 1o the appropriate bit
in the Modem Control Register (MCR). This signal is cleared (high) by writing a legic 0 in the DTR
bitin the MCR or whensever a reset (RST = high) is applied to the 82C52/883.

RiS 20 (o] Low REQUEST TO'SEND: The RTS signal can be set (low) by writing a logic 1 to the appropriate bit in
the MCR. This signal is cleared (high) by writing a logic O to the RTS bit in the MCR or whenever
areset (RST = high) Is applied to the 82C52/883.

co 21 o] CLOCK QUT: This output is user programmable to provide either a buffered 1X output or a buffered
Baud Rate Generator {16X) clock output. The buffered X {Crystal or extemal clock source) output
is provided when the Baud Rate Select Register (BRSR) bit 7 is set to a zero. Writing a logic one

to BRSA bit 7 causes the CO output to provide a butfered version of the internal Baud Rate
Generator clock which operates at sixteen times the programmed baud rate. On reset D7 {CO select)
is resetto 0.

TBRE 22 [0} High TRANSMITTER BUFFER REGISTER EMPTY: The TBRE output is set (high) whenever the
Transmitter Buffer Register (TBR} has transferred its data to the Transmit Register. Application

of areset (RST) to the 82C52/883 will also set the TBRE output. TBRE is cleared (low) whenever data
is written to the TBR.

RST 23 1 High RESET: The RST input forces the 82C52/883 into an “ldle” mode in which all serial data activities are
suspended. The Modem Cantrol Register (MCR) alang with its associated outputs are cleared. The
UART Status Register (USR) is cleared except for the TBRE and TC bits, which are set. The
82C52/883 remains in an "Idle"” state until programmed to resume serial data activities. The RST
input is a Schmitt triggered input.

INTR 24 (o] High INTERRUPT REQUEST: The INTR output is enabled by the INTEN bitin the Modem Control Register
{MCR). The MIEN bit selectively enabies modem status changes to provide an Input to the INTR logic.
Figure 9 in Design Information shows the overall relationship of these interrupt control signals,

SD1 25 | High SERIAL DATA INPUT:-Serial data input fo the 82C52/883 receiver circuits. A Mark (1) is high,and a
Space (0} is low. Data inputs on SDI are disabled when aperating in the loop mode or when RST is true,
DR 26 [e] High DATA READY: A true level indicates that a character has been received, transfeired to the RBR, and

is ready for transfer to the CPU. DR Is reset on a data READ of the Recaiver Buffer Register (RBR)
or when RST s true.

vce 27 High VCC: +5V postive power supply pin. A 0.1pF decoupling capacitor from VCC (Pin 27) to GND
{Pin 18) is recommended.
CSo 28 ] Low CHIP SELECT: The chip select input acts as an enable signal for the RD and WR input signals.
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Spacifications 82C52/883 ‘ T- 75—3 7-0 5

oo

HARRIS SEMICOND SECTOR l6E D MR- 4302271 0014485 9
Absolufe Maximum Ratings Rellabllity Information
Supply VORAGE «..vvevreninrenirnnenns teieesesieseens. +BOV  Thermal Resistance 6ja Gic

450C/W -  8.49C/W
§0.70C/W  530C/W

Input, Oulput or I/O Voltage Applied..... GND-0.5Vto VCC-_H).SV - Ceramic DIP Package .......
Storage Temperature Range ..... veseses —659C to +1500C Ceramic LCC Package «.cceensesses

Junction Temperature ......oeveeen tesesesereeees +1769C  Maximum Package Power Dissipation at +1250C

Lead Temperature (Soldaring 10 sec). - veeess #3000C CeramicDIP Package cvvvvvieiricvirarassssissressioss 1AW

ESD Classificalion .. .voiverecnneniieaceresissinaaaas. Class Coramic LCC Package ..occvvereiseraveninivnasae.. 986MW
GateCount ......... tresenissssrarsrassensseresss 1500 Gales

CAUTION: Stresses abova those listed in “Absolule Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation,
of the device at these or any othar conditions above those indi d in tha op fonal tions of this speciliqalion is not implied.

Operating Conditions

Operating Temperature Range . veeeses ~550C to +12590C
Operating Voltage Range ...... vevsersessnseesas +45V 0 +5.5V

‘TABLE 1. 82C52/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Davice Guaranteed and 100% Tested ’ ; ’ ) .

¥
(NOTE 1) GROUPA LIMITS
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Logical One Input VIH VCC =5.5V 1,2,3 -550C <TA <+1250°C |} .7VCC - v
Voltage
Logical Zero Input viL 1,2,3 -569C < Tp < +125°C - 0.8 v
Voltage
CLK Logical One VIH(CLK) | Extemal Clock, VCC = 5.5V 1,23 -550C < Tp <+1259C [VCC-0.5 - v
Input Voltage
CLK Logical Zero VIL{CLK) [ External Clock . 1,2,8 ~550C < Ta < +1250C - GND+05| V
Input Voltage
Schmitt Trigger VTH Reset Input, VCC = 5.5V 1,2,3 ~559C < Ta < +1259C |VCC-0.5 - v
Logical One -
Input Voltage
Schmitt Trigger VTL Resst Input 1,2,3 ~-559C < TA < +125°C - GND+05] V )
Logical Zero 2
Input Voltage H
=
Oulput High Voltage VOH }IOH =-2.5mA, Note 2 1,2,3 -550C <TA<+1250C| 3.0 - v g
Except OX a
{OH = ~100pA, Note 2 VCC-0.4 - v
For OX, IOH = -1.0mA
Note 2
Output Low Voltage VOL IOL = +2.5mA, Note 2 1,2,3 -550C < TA < +125°C - 0.4 )
For OX, IOL = +1.0mA -
Note 2
Input Leakage it VCC =5.5V, 1,23 -550C<TA<+125°C| -1.0°| +10 pA
Curmrent VIN=GND orVCC,
Allinputs except X R
Ouiput Leakage 10 VCC =55V, 1,2,3 -550C < TA <+12509C| -10.0 +10.0 pA
Current VOUT = GND or VCC

NOTE: 1. VCC = 4.5V unless otharwise specified. All voltages referanced to device GND.
2 Interchanging of force and sensa conditions is permitted,

CAUTION: These devices are sensitive to elactronic discharga. Proper L.C. handling procedures should be followsd.
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HARRIS SEMICOND SECTOR

Device Guaranteed and 100%- Tested

Specifications 82C52/883

LEE D7

'
-
[ 4

T-75-2

i : LI
{NOTES 1,2) GROUPA HMITs :

PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Select Setup to Control (1)TSVCTL - 9,10,11 -650C g TA < +1259C 30 - ns:
Leading Edge
Selact Hold from Control  { (2)TCTHSX 9,10, 11 -550C < TA < +125°C 50 - .ns._
Tralling Edge . .-
Controt Pulse Width (3)TCTLCTH| Control Consists of 9,10, 11 -550C < TA<+1250C | 150 - ns

RD or WR T i

Control Disable to (4)TCTHCTL 9,10, 11 -550C < TA<+125°C | 190 - ns
Control Enable .
Read LOW to Data Valid {S)TRLDV | Test Condition 1 9,10, 11 -550C < TA £ +125°C - 120 ns
Data Setup Time (7)TDVWH | 9,10, 11 -650C<TA<+1269C} 50 - ns
Data Hold Time (8)TWHDX 9,10, 11 -550C <To<+125°C| 20 - = ns
Clock Frequency [ (9)FC | Note3 9,10,11  |-850C<TA<+1250C| - 18 MHz
Clock High Time (10)TCHCL 9,10,11  |-550C<Ta<+125°C| 25 - ns
Clock Low Time {(11)TCLCH 9,10,11 |-550C<Ta<+1250C| 25 - ns
Clack Output Fall Time (13TFCO | From 0.7 VCC to 0.8V 9,10, 11 ~-550C < TA < +1250C - 15 ns
Clock Quiput Rise Time (14)TRCO | From 0.8Vt0 0.7 VCC 9,10, 11 -550C < Tp < +1259C - 15 ns

NOTES: 1. VCC = 4.5V and 5.5V unless otherwise spacified. Testad as follows: f = 1MHz, VIH = .7 VCC, VIL = 0.8V, CL = 50pF unless a tes! condition is

spacified, VOH > 1.6V, and VOL < 1.5V. VIHC = VCC - 0.5V, VILC = GND + 0.5V. VTH = VCC ~ 0.5V, VTL = GND + 0.5V.
2. "Test Cond. X" refers to TEST CONDITION DEFINITION TABLE wilh AC Test Circuft.. ]
3. FC i3 calculated on measured TCHCL and TCLCH timea, TCHCL + TCLCH must be > 82.5ns.

TABLE 3. 82C52/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE MiN MAX | UNITS
Input Capacitance CIN f = 1MHz, all Measurements are 1,2 TA=+259C - 12 pF
Referenced to Device GND, — o ~
VGC = Open 1,3 TA=+259C 8 pF
Oulput Capacitance| COUT 1,2 TA =+250C - 15 pF
1,3 Ta = +256°C - 7 pF
/O Capacitance ClOo 1,2 TA=+25°C - 15 pF
1,3 TA= +259C - 7 pF
Operating Power ICCOP |VCC=5.5V 1,4 -550C < Ta < +1250C - 3.0 mA
Supply Current :
Read Disable (6)TRHDZ JVCC =4.5Vand 5.5V 1,5 -550C < TA < +1259C ] 80 ns
X Input Rise/Falt (12)TR/TF | VCC = 4.5V and 5.5V 1,86  |-55°C<TA<+1259C - tx ns
Time

NOTES: 1. Tha paramelers listed in table 3 are controlled via design or process paramelers and are not directly tesled. These p

upon inkial design and after major procass and/or dasign changes.

~d BN

@

. Ceramic DIP packaga.
. Ceramic LCC package.
. Extarnal clock, f = 2.4576MHz, VIN = VCC or GND, oulputs open.
. Refarenca Test Condition 2 of TEST CONDITION DEFINITION TABLE with AC Test Circuit.
. tx < 1/6 FC or 50ns, whichevar is less.

are

B 4302271 00lu88L 0O M

TABLE 2. 82C52/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

1
7-05

CAUTION: These davices are sensitive to elaclronic discharge. Proper [C handling p

should be followed.
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Specifications 82C52/883
15E D

IAHLE 4. APPLICABLE SUBGROUPS

HARRIS SEMICOND SECTOR

’
g

" T=75-37-05

B 4302271 00L4487 2 W

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 a
Interim Test 100%/5004 < 1,7,9
. PDA 100% 1
Final Test 100% 2,3,8A, 88,10, 11
Group A - 1,2,3,7,8A,88,9,10, 11
Groups C&D Samples/5008 1,7,9
AC Testing Input, Output Waveforms
PROPAGATION DELAY ENABLE/DISABLE DELAY
INPUT OUTPUT .
0.7 VCC . VOH -
’ 90%
1.5v X X 1.5V OUTPUT S
- 7l— 10%
0.8V VoL

AC Tesling: All input signals {except IX and RST) must switch between 0.8V and 0.7 VCC. Input rise and fall times are driven at 1nsec per volt.

Timing Waveform

BUS OPERATION

== NEXT BUS CYCLE

50, A0, A1 ): o SELECT VALID D 4
m 3] 12}
| TSVCTL —a=} TCTLCTH TCTHSX
WR Lz : < v
WRITE n {8) 2
OPERATION { - TDVWH TWHDX ©
bo-b7 x VALID
) 1 ) 4
lee- TSVCTL TCTLCTH TCTHCTL
RD =, { \
READ ~ 7 N—
OPERATION il (8]
TRLODV TRHDZ
ey DN
D0-D7 @4 VALID
§ | VAUR ——
AC Test Circuit
Vi
R1
OUTPUT FROM TEST TEST CONDITION vi R1 R2 cL
DEVICE UNDER O . g O
TEST _L POINT 1| Propagation Delay | 1.7V 520 =] 100pF
GL R2 2| Disable Delay veG | sk 5K | sopF

PERIPHERALS
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82C52/883
HARRIS SEMICOND SECTOR

Burn-In Circuits

N

82€52/883 CERAMIC DIP

C T5:37-05

_ Ll;EiD = ‘4302271 0014848 4 A

R1
E—MN— vee/2

B

E_“Lw\,- vees2
R1
[21}—A~ vee/ 2
R1
[20}——AM\~ vCC/ 2
R1
E_.JVW_ vce/ 2
il vee

7}———ano
76 GND

1
I veer 2

82€52/883 CERAMIC LCC

VvCC c2
ascnp Q3 | anD vee !
nz|pz Rz |a1 R1
as 2 8] A veor2
ar =4 7} A
Qs :: 5 :: vee/ 2
a7 3] vees 2
a8 4 id 2 veor2
ar B2 A A veere

-d L %
= ey r=a

[i22 [i3 fia {18 fid {i7 [ig
rz|r2 A1 |A1 A1

Q2 FO VCC/2 GND VGCC

NOTES:
1. VCC = 5.5V & 0.5V
GND = oV
2. VIH = 45V £ 10%
VIL = -0.2V {0 +0.4V
3. Component Values:
R1 = 1.2K0, 1/4W, 6% -
R2 = 47K0), 1/4W, 5%
R3 = 10K, 1/4W, 5%
C1 = 1.0pF nominal
G2 = 0.01yF minimum
FO = 100KHZz * 10%, F1 = FO/2, F2 = F1/2 * * « F12=F11/2

VT e
=
. 2
. |28}—~veor 2
P L vee

vce

vCC

c1




82C52/883 - T-5-37-05

HARRIS SEMICOND SECTOR 1LE D WE Y302271 0014889 L mE
Metallization Topology . - -
DIE DIMENSIONS:
178.7 x 187.0 x 19 £ 1 mils
METALLIZATION:
Type: Silicon - Aluminum
‘Thickness: 11kA % 2kA
GLASSIVATION:
Type: Nitrox R
Thickness: 10kA - : |
DIE ATTACH: |
Material: Gold - Sllicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
Ceramic LCC — 420°C (Max)
WORST CASE CURRENT DENSITY:
2.07 x 104 A/cm?2

Metallization Mask layout )

82C52/883
Do WR RD CS0 vce DR

CMOS
PERIPHERALS
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799(:52/883 i T-7s -77-05

HARRIS SEMICOND ‘
SECTOR l6E D =W y302271 0014890 2 |
Packaging? . . -
28 PIN CERAMIC DIP
1.440
1.470 180
-005 MIN —~| [~- |1 180
T n — [ ]
.225 MAX L i
o5 | 150 MIN
.060 o
.25 ] JL .098 MAX 5
180 o016 100
E . BsSC .
.050 .
065 « INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic 90% Alumina- E Diameter: 1.25 Mil
PACKAGE SEAL: A Bonding Method: Ultrasonlc
Material: Glass Frit : COMPLIANT OUTLINE: 38510 D-10
Temperature: 4509C + 100C
Method: Furnace Seal -
28 PAD CERAMIC LCC N
-003 B 075
015 [~ os5
- M T
| — .
.006 = B -
.458
Lea T =
028 <0 WiN - =
045 > L oso
05} I’ AN . TH “esc
_ 2
458 : . K
074 ] !
088
PAD MATERIAL: Type C ) INTERNAL LEAD 'WIRE:
PAD FINISH: Type A - Material: Aluminum ~
FINISH DIMENSION: Type A Diameter: 1.25 Mil
PACKAGE MATERIAL: Muitilayer Ceramic, 90% Alumina Bonding Method: Ultrasonic
PACKAGE SEAL: COMPLIANT OUTLINE: 38510 C-4
Material: Gold/Tin (80/20)
Temperature: 320°C + 10°C
Method: Furnace Braze
Min , Dimensions are in inchas. +Mil-M-38510 Compliant Materials, Finishes, and Di ns,

NOTE: All Dimensions are
Max
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HARRIS SEMICOND SECTOR JLE D mH HBDEE?IIJDDL'-IB‘H. 4 M

@rHARRIS - 8§2C52

DESIGN INFORMATION - | . . T=7s- 37—05
' CMOS Serial Controller lnterface

The information contained In this section has been developed through characterization by Harrls Semlconducior and Is for
use as application and design Information only No guarantese is implled. R

Reset ' TABLEA. . .

During and after power-up, the 82C52 Reset Input (RST) === =T -
must be held high for at least two IX clock cycles In order to CSO| A1 | A0 JWR [ RD | OPERATION
Initlalize and drive the 82C52 circults to an ldle mode until 0 0 0 0 1 Data Bus—»Transmitter Butfer
proper programming can be done. A high on RST causes Register (TBR) -
the following events to occur: 3 ) o 1 o Recelver Buffer -
e Resets the internal Baud Rate Generator (BRG) clrcuit - Register (RBR)-»Data Bus.
clock counters and bit counters. The Baud Rate Select 5 To 11 0 | 1 | Dal Bus—>UART Control
Register (BRSRY} Is not affected (except for bit 7 which Is Reglster (UCR)
reset to 0).
[)] 4] 1 1. (o] UART Status
¢ Clears the UART Status Register (USR) except for Trans- Register (USR)-»Data Bus
mission Complete (TC) and Transmit Buffer Register
Empty (TBRE) which are set. The Modem Control 0 1 0 0 1, 32;3:,5&'&“;‘; lem Gontrol
Reglster (MCR) is also cleared. All of the discrete lines, !
memory elements and miscellaneous logic assoclated o 1 0 1 0 | MCR—Data Bus
with these register bits are also cleared or turned off. ) 1 1 i) 3 Data Bus—Bit Rate Select
Note that the UART Control Register (UCR) is not affected. ’ Reglster (BRSR)
Following removal of the-reset condition (RST = low), the 0 1 1 1 0 Modem Status -
82C52 remains In the Idle mode until programmed to its Register (MSR)-»Data Bus
desired system configuration.

Programming The 82C52

The complete functional definition of the 82C52 is pro-
grammed by the systems software. A set of control words
(UCR, BRSR and MCR) must be sent out by the CPU to UCR g
initialize the 82C52 to support the desired communication  [57]os]os]o4]oa]o2]01] 00} @s
format. These control words will program the character T LT J LI T T,sropemr o= tstoper s =
length, number of stop bits, even/fodd/no parity, baud rate, SELECT 1= 1.5 STOP BITS (TX) o=
etc. Once programmed, the 82C52 Is ready to perform Its I 5 OATA BITS &
communication functions. gfw’f%ﬁ“@’ ;O: gTOP
The control registers can be written to in any order. Howev- DATA BITS SELECTED
er, the MCR should be written to last because it controls the R At - TeAD BaohD
interrupt enables, modem control outputs and the receiver 010 = YR EVEN, Rx ODD
enable bit. Once the 82C52 Is programmed and operation- o T ek
al, these reglsters can be updated any time the 82C52 Is not %ﬁ*_‘";g’ow Aix CHECK
immediately transmitting or receiving data. DISABLED

11X = GENERATION AND
Table A. shows the control signals required to access CHECK DISABLED
82C52 internal registers. ————bsgggg}' sBITS

oty ot seng
UART Control Register (UCR) =8

The UCR is a write only register which configures the UART > FUTURE eRoBUCT
transmitter and receiver circuits. Data bits D7 and D86 dovratimiuTy

are not used but should always be set to a logic zero (0) in
order to insure software compatibility with future product
upgrades. During the Echo Mode, the transmitter always
repeats the received word and parity, even whenthe UCR is
programmed with different or no parity. See Figure 1. FIGURE 1.
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82C52 . , T-75-5370s

_HARRIS SEMICOND SECTOR 1LE D m 4302271 0014892 - =

DESIGN INFORMATION (continued)

The Information contalned in this section has been developed through characterization by Harris Semiconductor and Is for
use as application and design information only. No guarantee is implied.

Baud Rate Select Register (BRSR) TABLE B.
The 82C52 is designed to operate with a single crystal or
external clock driving the IX Input pin. The Baud Rate Select BAUD RATE DIVISOR
Register Is used to select the divide ratio (one of 72) for the 38.4K External
internal Baud Rate Generator circuitry. The Internal clrcuitry 19.2K 2
is separated into two separate counters, a Prescaler and a 96800 A 4 -
Divisor Select. The Prescaler can be set to any one of four 7200 . 16/3
division rates, +1, +3, +4, or +5, 4800 . : 8
3600 32/3 .
The Prescaler design has been optimized to provide 2400 16
standard baud rates using any one of three popular crystal 2000* 58/3
frequencies. By using one of these common system clock 1800 22
frequencies, 1.8432MHz, -2.4576MHz or 3.072MHz and 1200 32
Prescaler divide ratios of +3, +4, or +5 respectively, the 600 64 .
Prescaler output will provide a constant 614.4KHz. When 300 128
this frequency is further divided by the Divisor Select 200 ;22
counter, any of the standard baud rates from ‘50 Baud to 1;2?.’. 282 i )
38.4 Kbaud can be selected (see Table B). Non-standard 116. 352
baud rates up to 1Mbaud can be selected by using different 75 512
input frequencles (crystal or an external frequency Input up to 50 768

16MHz) and/or different Prescaler and Divisor Select ratios.

Regardless of the baud rate, the baud rate generator pro-
vides a clock which Is 16 times the desired baud rate. For
example, In order to operate at a- {Mbaud data rate, a
16MHz crystal, a Prescale rate of +1, and a Divisor Select
rate of “external” would be used. This would provide a
16MHz clock as the output of the Baud Rate Generator to

the Transmitter and Recelver circuits. PERCENT
The CO select bit In the BRSR selects whether a buffered BAUD RATE AGTUAL ERROR
version of the external frequency input (IX Input) or the Baud 1800 1745.45 3.03%
Rate Generator output (16x baud rate clock) will be output 2000 1086.2 0.69%
on the CO output (pin 21). The Baud Rate Generator output 134.5 133.33 0.87%
will always be a 50% nominal duty cycle except when “ex- 110 109.09 0.83%

ternal” Is selected and the Prescaler is set to +3 or +5.
BRSR
|o7}os]os[04]palpafo1] paf
| IR A N

PRESCALER
SELECT

'————————» DIVISOR
SELECT

10000=%

768
i = ERNAL (1)
€O SELECT 0 = IX OUTRUT
1 = BRG OUTPUT
[ON RESET, D7 (CO-
SELECT) IS RESET T0 0]
FIGURE 2.

NOTE: These, baud rates are based upon the following Input frequency/
Prescale divisor combinations.
1.8432MHz and Prescale = +3
2.4576MHz and Prescalo = +4
3.072MHZ and Prescalo = +5

*All baud rates are exact excapt for:

Modem Control Register

The MCR is a general purpose control register which can be
written to and read from. The RTS and DTR outputs are
directly controlled by their associated bits In this register.
Note that a logic one asserts a true logic level {low) at these
output pins. The Interrupt Enable (INTEN) bit is the overall
control for the INTR output pin. When INTEN Is false, INTR
is held false {low).

The Operating Mode bits configure the 82C52 into one of
four possible modes. “Normal” configures the 82C52 for
normal full or half duplex communications. “Transmit
Break” enables the transmitter to only transmit break char-
acters (Start, Data and Stop bits all are logic zero). The Echo
Mode causes any data that Is received on the SDI input pin
to be retransmitted on the SDO output pin. Note that this
output is a buffered version of the data seen on the SDI
Input and is not a resynchronized output. Also note that
normal UART transmission via the Transmitter Register is
disabled when operating in the Echo mode (see Figure 4).
The Loop Test Mode internally routes transmitted data
to the receiver circuitry for the purpose of self test. The
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transmit data is disabled from the SDO output pin. The RBR contained Improper stop bits. This could be caused by

oy

Receiver Enable bit gates off the input to the recelver
circuitry when in the false state. -

Modem Interrupt Enable will permit any change in modem
status line inputs (CTS, DSR) to cause an interrupt when
this bit Is enabled. Bit D7 must always be written to with a
logic zero to Insure correct 82C52 operation.
MCR

foz]oe]os{oa]opa]oz]p1]0e]
L5 REQUEST TO 0 = RIS OUTPUT HIGH*

- SEND (RTS) 1 = RIS OUTAUT LOW

L——» DATA TERMINAL 0 = DR OUTPUT HIGH
READY {OTR) 1 = OTA OUTPUT LOW

l———— INTERAUPT
ENABLE {INTEN)

MODE SELECT

1 = INTERRUPTS ENABLED
0 = INTERRUPTS DISABLED

00 = NORMAL

01 = TRANSMIT BREAK
10 = ECHO MODE
11 = LOOP TEST MODE

0 = NOT ENABLED
1 = ENABLED

L necewver
ENASLE (REN)

0 = NOT ENABLED

» MODEM
ENASLE (MIER) 1 = ENABLED

MUST BE SET TO A LOGIKC 0 FOR
NORMAL 82CS52 OPERATION

*Ses Modem Slalus Register description for a description of register flag
images with respect 1o oulput pins,

FIGURE 3. character.
SERIAL DATQ The Data Ready (DR) bit indicates that the RBR has been
TRAgE&Ag_TrES loaded with a received character (including Break) and that
ECHO MODE the CPU may access this data. g
Spo Assertion of the TBRE or DR bits do not affect the INTR u
hrvrte PIN 15 logic and assoclated INTR output pin since the 82C52 has =
MODE been designed to provide separate requests via the DR and w

SERIAL DATA
TO BECEIVER
REGISTER

SDI
PIN 25

the absence of the required stop bit(s) or by a stop bit(s) that
was too short to be properly detected. Parity Error (PE) indi-
cates that the last character received in the RBR contained
a parity error based on the programmed parity of the recelv-
er and the calculated parity of the received character data
and parity bits. . i

The Received Break (RBRK) status bit indicates that the last
character recelved was a break character. A break charac-
ter would be considered to be an Invalid data character in
that the entire character including parity and stop bits are a
togic zero.

The Modem Status bit Is set whenever a transition is de-
tected on any of the Modem input fines (CTS or DSR). A
subsequent read of the Modem Status Register will show
the state of these two signals. Assertion of this bit will cause
an Interrupt (INTR) to be generated if the MIEN and INTEN
bits in the MCR register are enabled.

The Transmission Complete (TC) bit Indicates that both the
TBR and Transmitter Registers are empty and the 82C52
has completed transmission of the last character it was com-
manded to transmit. The assertion of this bit will cause an
interrupt (INTR) if the INTEN bit in the MCR register Is true.

The Transmitter Buffer Reglster Empty (TBRE) bit indicates
that the TBR register 1s empty and ready to receive another

TBRE output pins. If a single interrupt for any status change
in the 82C52 is desired this can be accomplished by using
an 82C59A Interrupt controller with DR, TBRE, and INTR as
inputs. (See Figure 11).

USR
[o7]ps|os|pa|p3]o2}b1] DO]

FIGURE 4. LOOP AND ECHO MODE FUNCTIONALITY T_s PARMY EAROR 0= NO ERROA
(PR} 1= ERAOR
UART Status Register (USR) FRAMING ERROR 0m KO
The USR provides a single register that the controlling sys- (Fe) 1= ERAOA
tem can examine to determine if errors have occurred or if OVERRUN ERFOR 0 = NO ERAOR
other status changes In the 82C52 require attention. For (08 1= ERROR
this reason, the USR is usually the first register read by the _ {‘;ggg‘“ BREAK 0 = NO BREAK
CPU to determine the cause of an interrupt or to poll the \ODEM STAT 1= BREAK s
e ——— STATUS 0 = NO STATUS Cl IGE

status of the 82C52. (MS) 1 = STATUS CHANGE
Three error flags OE, FE and PE report the status of any > 0 = NOT COMPLETE

error conditions detected in the receiver circuitry. These
error flags are updated with every character received during
reception of the stop bits. The Overrun Error (OE) indicates
that a character in the Receiver Register has been recelved
and cannot be transferred to the Receiver Buffer Register
(RBR) because the RBR was not read by the CPU. Framing
Error (FE) Indicates that the last character received in the

T JON
COMPLETE {TC) 1 = COMPLETE

L, TRANSMITIER 0 = NOT EMPTY
BUFFER REGISTER
EMPTY (TBRE) 1= EMPTY

» DATA READY 0 = NOT READY
(R} 1= READY

FIGURE §.
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Modem Status Register (MSR)

The MSR allows the CPU to read the modem signal inputs
by accessing the data bus Interface of the 82C52. Like all of
the register images of external pins in the 82C52, true logic
levels are represented by a high (1) signal level. By follow-
Ing this consistent definition, the system software need not
be concerned with whether external signals are high or low
true. In particular, the modem signal inputs are low true,
thus a O (true assertion) ata modem input pin is represented
by a 1 (true) In the MSR.

Any change of state in any modem Input signals will set
the Modem Status (MS) bit in the USR register. When this
happens, an interrupt (INTR) will be generated if the MIEN
and INTEN bits of the MCR are enabled.

The Data Set Ready (DSR) Input Is a status indicator from the
modem to the 82C52 which Indicates that the modem is
ready to provide recelved data to the 82G52 receiver clrcuitry.

Clear to Send (CTS) Is both a status and control signal from
the modem that tells the 82C52 that the modem Is ready to
recelve transmit data from the 82C52 transmitter output
(SDO). A high (false) level on this input will inhibit the 82C52
from beginning transmission and if asserted in the middle of
a transmisslon will only permit the 82C52 to finish transmis-
sion of the current character.

MSR

{o7]pe]os|p4]najo2| 01 0o
S A |

CLEAR TO 0 = FALSE

SEND (CTS) 1= TRUE
L——» DATA SET Q = FALSE

READY (DSR) 1= TRUE

——>»0

L 0

L UNDEFINED

FIGURE 8.

Recelver Buffer Register (RBR)

The receiver circuitry In the 82C52 is programmable for 5,
8, 7 or 8 data bits per character. For words of less than 8
bits, the data Is right justified to the Least Significant Bit
(LSB = DO0). Bit DO of a data word Is always the first data bit
received. The unused bits In a less than 8 bit word, at the
parallel Interface, are set to a loglc zero (0} by the 82C52.

Received data at the SDI Input pin Is shifted Into the Recelver
Register by an internal 1x clock which has been synchro-
nized to the incoming data based on the position of the start
bit. When a complete character has been shifted into the
Receiver Register, the assembled data bits are paralle!
loaded Into the Recelver Buffer Register. Both the DR out-

put pin and DR flag In the USA register are set. This double
buffering of the received data permits continuous reception
of data without losing any of the received data.

While the Recelver Register Is shifting a new character
into the 82C52, the Receiver Buffer Register Is holding a
previously received character for the system CPU to read.
Failure to read the data in the RBR before complete recep-
tion of the next character can result In the loss of the data
in the Recelver Register. The OE flag in the USR reglster
Iindicates the overrun condition.

RBR
|or|os]os]os]0a]p2fD1] 00}

eTo x by 'y

—>» 8

————» BT 2 SBIT

WORD

‘——————— BT 3 8 BT

WORD

-7 8T
WAaRD

L »oars4

— - ] X

‘Lt BT X

> BT T X

FIGURE 7.

Transmitter Buffer Register (TBR)

The Transmitter Buffer Register (TBR) accepts parallel data
from the data bus (D0-D7) and holds it until the Transmitter
Register Is empty and ready to accept a new character for
transmission. The transmitter always has the same word
length and number of stop bits as the receiver. For words of
less than 8 bits the unused bits at the microprocessor data
bus are ignored by the transmitter.

TBR
Io7{oejos[o4| 03] p2[p1]D0]

Ly amo * hy

1
|
1

L— BIT 1

bore————» BIT 2

——— > BTS -a 8w

I " ')

—————— > &ifs X

e ———— L] X

» BIT 7 X

FIGURE 8.
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Bit 0, which corresponds to DO at the data bus, Is always
the first serial data bit transmitted. Provision is made for the
transmitter parity to be the same or different from the receiv-
er. The TBRE output pin and flag (USR register) reflect the
status of the TBR. The TC flag (USR register) indicates when
both TBR and TR are empty,

82C52 Interrupt Structure

The 82C52 has provisions for software masking of inter-
rupts generated for the INTR output pin. Two control bits In
the MCR register, MIEN and INTEN, control modem status
interrupts and overall 82C52. interrupts respectively. Figure
9 illustrates the logical control function provided by these
signals. .

The modem status inputs (DSR and CTS) will trigger the
edge detection circuitry with any change of status. Reading
the MSR register will clear the detect circuit but has no
effect on the status bits themselves. These status bits
always reflect the state of the Input pins regardiess of the
mask control signals. Note that the state (high or low) of the
status bits are inverted versions of the actual input pins.

The edge detection circuits for the USR register signals will
trigger only for a positive edge (true assertion) of these
status bits. Reading the USR register not only clears the
edge detect circult but also clears (sets to 0} all of the status
bits. The output pins assoclated with these status bits are
not affected by reading the USR register.

A hardware reset of the 82C52 sets the TC status bit In
the USR. When interrupts are subsequently enabled an
interrupt can occur due to the fact that the positive edge
detection circuitry In the interrupt logic has detected the
setting of the TC bit. If this Interrupt is not desired the USR
should be read prior to enabling interrupts. This action
resets the positive edge detection circuitry in the interrupt
control fogic (Figure 9).
NOTE: For USR and MSR, the setting of stalus bits is inhibited during status
register READ operations. If a status condition is generated during a
FI_EAD aperation, the status bit is not set until the trailing edge of the
RD pulse.
If the bit was already set at the lime of the READ operation, and the
same status condition occurs, that slatus bit will be cleared at the
trailing edge of the RD pulse instead of being set again.

RBRK, TG FOS.
OE, FE,PE—pP EDGE
(USR) DETECT ::gﬂu
= ¥ INTEN
D (USA) e
= ==& |POS. ORNEG.
oS G —D  EpeE
DETEGT /
7D (MSA) —_T MCR)

FIGURE 8. 82C52 INTERRUPT STRUCTURE

Software Reset

A software reset of the:82C52 is a usefu! method for return-
ing to a completely known state without exercising a
complete system reset. Such a reset would consist of writing
to the UCR, BRSR and MCR registers. The. USR and RBR
registers should be read prior to enabling interrupts in order
to clear out any residual data or status bits which may be
invalid for subsequent operation.

Crystal Operation

The 82C52 crystal oscillator circuitry is designed to operate
with a fundamental mode, parallel resonant crystal. This
circuit is the same one used in the Harris 82C84A clock
generator/driver. To summarize, Table C and Figure 10
show the required crystal parameters and crystal clrcuit
configuration respectively.

When using an external clock source, the IX input Is driven
and the OX output is left open. Power consumption when
using an external clock is typlcally 50% of that required
when using a crystal. This is due to the sinusoidal nature of
the drive circuitry when using a crystal.

TABLE C.
TYPICAL CRYSTAL
PARAMETER SPECIFICATION
Frequency 1.0t0 16MHz
Type of Operation Parallel Resonant, Fundamental
Mode
Load Capacitance (CL) | 20 or 32pF (Typ)

100 0 (f = 16MHz, CL = 32pF)
200 Q {f = 16MHz, CL = 20pF)

RSERIES(Max)

Gt* p—

.
82C52

GND =
G2*

[0)4

*Ct = G2 = 20pF FORCL = 20pF

*Ci = C2 = 47pF FORCL = a2pF

FIGURE 10,

- _7’?75_'_-37—05
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82C52 - 80C886 Interfacing

The following example (Figure 11) shows the Interface for
an 82C52 n an 80C86 system. -

Use of the Harrls CMOS Interrupt Controller (82059A) Is
optional and necessary only if an lnterrupt driven system is
desired.

By using the Harrls CMQS 82C84A clock generator, the
system can be built with a single crystal providing both the
processor clock and the clock for the 82C52. The 82C52

has special divider circuitry which 1s designed. to supply
Industry standard baud rates with a 2.4576MHz_Input
frequency. Using a 1ISMHz crystal as shown, results in less
than a 2% frequency error which is adequate for many
applications. For more precise baud rate requirements, a
14.7456MHz crystal will drive the 80C86 at 4.9MHz and
provide the 82C52 with the standard baud rate input
frequency of 2.4576MHz. If baud rates above 156Kbaud are
desired, the OSC output can be used Instead of the PCLK
(+6) output for asynchronous baud rates up to 1 Mbaud. -

; CHIP SELECT —0]C80 -
ADO, AD7 [ 2:) Do- D7
. ADDRESS BUS —*+| A0, A1 - SDO}— SERIAL.
8oces 8288 f IORD—>Q| AD  gocsp SDI je— DATA -
80ces (MAX MODE) § iOWR—>(| WR
3
INT fe INT_IRX 7~—] INTR, DR, TBRE
82C509A
cLx INTA fo————0[INTA x
| SMHz
X1 CLK
15MHzE & PCLK 2o
X2_OSC|—+ 15MHz :
& B2C84A OR
82c85

FIGURE 11. 80C86/82C52 INTERFACE
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Harris Semiconductor offers Leadless Chip Carriers
(LCC) as a packaging option on various Digital
integrated circuits. An LCC is a square or rectangular
package for an Integrated Circuit (IC) that is manu-
factured in the same manner as a’ conventional
side-braze dual-in-line package (DIP). The LCC is
comprised of the cavity and seal ring section of a
standard DIP and offers the user a means of achiev-
ing high density system configurations while retaining
the reliability benefits of hermetic IC Packaging.
Figure 1 provides a comparison of the construction of
an LCC and a conventional side-braze DIP.

o
SEAL RING
B DIE CAVITY
~

BONDING PADS%b

EXTEANAL CONTACTS

DIEPAD \@
T

CHIP CARRIER

v

XTERNAL CONTACT PADS

B

ASSEMBLY

METAL LEADS

FIGURE 1.

EXPLODED VIEW OF CHIP CARRIER AND DIP

The LCC’s two principle advantages over convention-
al side~-braze DIPs are packaging density and electri-
cal performance. Packaging density is the humber
one advantage to an LCC over a side-braze DIR. The

size of a DIP is governed primarily by the number of -

leads required and not by the size of the IC. As pin
count increases, more and more of the DIP package
is used only to provide an electrical trace path to the
external leads. The size of an LCC Is dependent on
the size of the die not on the number of leads. As pin
count increases, overall size increases but at a much
slower rate, Table 1 provides a comparison between
the areas of 18, 28 and 48 lead LCCs to 18, 28 and
48 lead side-braze DIPs.

LLE D
Packaging Techniqués — —

TABLE 1.
LEAD LCC DIP DIP AREA vs.
COUNT AREA AREA LCC AREA
18 0.10 0.22 220%
28 0.20 0.84 420%
48 0.31 1.68 542%

(All Units in Square Inches)

- -

N 4302271 DDLLHH? D .

’

The chart indicates a 220% improvement in packag-
ing area for the 18 lead LCC, and 542% improvement
for the 48 lead LCC. Obviously, sizeable savings in
circult board area can be achieved with this packag-
ing dption. The second major advantage of the LCCis
in electrical performance. The package size and
geometry also dictates trace length and umformlty
Figure 2 prov:des a comparison between the trace
lengths for various LCCs and side~braze DIPs. As pin
count goes up, trace lengths get longer, adding re-
sistance and capacitance unequally around the pack-
age. As ICs get faster and more complex these factors
start to become a limiting factor on performance.
LCCs minimize this effect by maintaining, as close as
possible, uniform trace length so that the package is a

- significantly smaller determinant of system perform-

“ance.

( / z
LEAD |LONGESTTRACEDIP | LONGEST TRACE
COUNT |LONGESTTRACELCC | SHORTEST TRACE
LCC DIP

18 21 1.54 61

24 41 1.51 31

40 51 1.51 6:1

54 61 1.54 71

FIGURE 2. ELECTRICAL PERFORMANCE
(RESISTANCE AND SPEED)

The LCC also offers environmental advantages over
“chip-and-wire” manufacturing techniques used in
high-density hybrid circuits. An |C can be fully tested,
burned-in and processed in an LCC, thereby guaran-
teeing its performance.

The IC is further protected by a small hermetic pack-
age in which internal vapor content can be carefully
controlled during production.

Harris Semiconductor Leadless Chip Carriers in both
Ceramic and Epoxy provide reliable, high density,
high performance packaging options for today’s sys-
tems.

Consult the factory or your Harris sales representative
for pricing and availability.
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