INTEIRSIIL

FEATURES
®

(IM6402)

(IM6403)

IM6402A/03A:
IM6402/03: 5V

On-Chip Oscillator with External Crystal

Operating Voltage —
IM6402-1/03-1:

5V
4-11Vv

IM6402/1IM6403

Universal Asynchronous

Low Power — Less Than 10mW Typ. at 2ZMHz
Operation Up to 4MHz Clock (IM6402A)
Programmable Word Length, Stop Bits and Parity
Automatic Data Formatting and Status Generation

Compatible with Industry Standard UART's

Receiver Transmitter
(UART)

GENERAL DESCRIPTION

The iM6402 and IM6403 are CMOS/LSI UART's for
interfacing computers or microprocessors to asynchronous
serial data channels. The receiver converts serial start, data,
parity and stop bits to parallel data verifying proper code
transmission, parity, and stop bits. The transmitter converts
parallel data into serial form and automatically adds start,
parity, and stop bits.

The data word length can be 5, 6, 7 or 8 bits. Parity may be odd
or even, and parity checking and generation can be inhibited.
The stop bits may be one or two (or one and one-half when
transmitting 5 bit code). Serial data format is shown in
Figure 6.

The IM6402 and IM6403 can be used in a wide range of
applications including modems, printers, peripherals and
remote data acquisition systems. CMOS/LSI technology

permits clock frequencies up to 4.0MHz (250K Baud), an
PIN CONFIGURATION (outline dwg DL, PL) improvement of 10 to 1 over previous PMOS UART designs.
e e w L Power requirements, by comparison, are redLlJc'eld from
-dz 39 [1EPE 670mW to 10mW. Status logic increases flexibitity and
GND [ 3 38[IcCLST . e .
frod ¢ 37 [cisz simplifies the user interface.
RBR8[ S 36 t15BS . . . .
rer7 s sl TABLE 1 The IM64Q2 differs from the IM6403 in the use of five device
2:?;2%; 3‘;_%‘;8 PIN | IM6402 | IM5403 w/XTAL | IM6403 w/EXT CLOCK pins as indicated in Table 1 and Figure 1.
RBRa 9 2215 TBRY 2 | nN/C | Divide Control Divide Control
RBR3 ] 10 31[1 YBR6 17 RRC XTAL External Cloe'< {nput
2[:;21 L :; ;g _j :_:FR"Z 19 |Tri-State| Always Active Always Active OR D ER |N G INFO R MATI O N
ped 3 28 [ TBR3 22 |TriState| Always Active Always Active
FE(J14 27 |1 T8R2 40 | TRC XTAL GND ORDER CODE IMB402-1/03-1 IMB402A/03A IM6402/03
SS;[,: 12 ig = :ig’ PLASTIC PKG 1M6402-1/03-1(PL 1M6402/03-A1PL 1IM6402/03-1PL
oS it 241 TRE CERAMIC PKG IM6402-1/03-11DL IM6402/03-A1DL IM6402/031DL
DRR[]18 23| TBRL 1703, - —
son i 2265 TBRE - MILITARY TEMP. IM6402-1/03-1MDL |  (M6402/03-AMDL
RRI(] 20 210 MR MILITARY TEMP, 1M6402-1/03-1 1M6402/03-AMDL/ =
- See Tat 1 WITH 8838 MDL/883B 8838
__ _IL EL_O_C 5 _D_ _G ____________ TBRE (MSB) _— i TBRI(LSB
i :
* TBRE [ t——~{ TRANSMITTERBUFFER REGISTER | |
Pa—— PARITY
TBRL —++{ TRANSMITTER LOGIC r . l
| TIMING | STOP | [ TRANSMITTER REGISTER | [ starT ] |
AND ! T ! |
TRe —=| conTrOL
| i MULTIPLEXER | i
| t N [ L. 0
—1 S
sy CONTROL —ses
crL —1 - REGISTER — i
e ——t 1 |
| ‘ { p — i I RrRi
RRC L RECEIVER { MULTIPLEXER | START ‘
| TIMING T ) T LOGIC |
AND
oAR ——=| conTROL = RECEIVER REGISTER | |
| sToP PARITY T |
T LOGIC LOGIC
* DR [ RECEIVER.BUFFER REGISTER | |
| T I e P STV G R 0 |
sFo — er Y._ THREE STATE __ .
{— Y __Y _ surrers Y ¥V Y Y VY Y Y
OE FE ¥ PE ¥ RBR8 (MSB) RBR1(LSB)
# These outputs are three state (IM6402) or always active (IM6403)
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IM6402/1M6403
IM6402/IM6403

ABSOLUTE MAXIMUM RATINGS

Operating Temperature

IMBADZ2 /03 | 1ossiis s siileria s a5 o v en e s
Storage Temperature
Operating Voltage
SUPDIY VOITaGE™ ... svvsicmmaanisaai o oo o cbmnsies
Voltage On Any Input or Qutput Pin

D.C. CHARACTERISTICS

-40°C to +85°C
-65°C to 150°C
4.0V to 7.0V
+8.0V
-0.3V to V¢c +0.3V

INTERSIL

NOTE: Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent device failure. These are
stress ratings only and functional operation of the devices at
these or any other conditions above those indicated in the
operation sections of this specification is notimplied. Exposure
to absolute maximum rating conditions for extended periods
may cause device failures.

TEST CONDITIONS: Vcc =5.0 £ 10%, Ta = -40°C to +85°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
1| VN Input Voltage High Vee-2.0 v
2 ViL Input Voltage Low 0.8 \
3 L Input Leakage[1] GND=Vin=Vce -5.0 5.0 MA
4 VOoH Output Voltage High loH =-0.2mA 2.4 \
|—— I —
5 | VoL Output Voltage Low loL =1.6mA 0.45 v
6 loLK Output Leakage GND=VouT=Vee -5.0 5.0 nA
i lce Power Supply Current Standby Vin=GND or Ve 1.0 800 A
_8 lce Power Supply Current tME402 Dynamic fc = 500 KHz 1.2 mA
9 |lce Power Supply Curreat IM6403 Dynamic ferystar = 2.46MHz 3.7 mA
10 | CiN Input Capacitancel 1] 7 8.0 pF
1 | Co Output Capacitance(1] 1 10.0 pF
NOTE 1: Except IM8403 XTAL input pins {i.e, pins 17 and 40}.
NOTE 2: Vg =5V, TA=25°C.
A.C. CHARACTERISTICS
TEST CONDITIONS: Vcc =5.0V + 10%, CL = 50pF, Ta =-40°C to +85°C
SYMBOL PARAMETER CONDITIONS MIN TYP MaXx UNITS
1 fe Clock Frequency IMB402 D.C. 1.0 MHz
2 fcrystal Crystal Frequency |M6403 2.46 MHz
3 Ipw Pulse Widths CRL, DRR, TBRL 225 50 ns
4 tmr Pulse Width MR See Timing Diagrams 600 200 ns
5 lds input Data Setup Time {Figures 2,3,4) 75 20 ns
6 tan Input Data Hold Time 90 i 40 ns Bl
7 tan Cutput Enable Time 80 190 ns
\ e
apc P [ RECEIVER REGISTER | I PIN 17 c R ECISTER
16X CLOCK | 1 =
! = 2% om 2"
PIN 40 /I s PIN 40 c BPES
TRANSMITTER REGISTER . | ' TRANSMITTER REGISTER
¢ 16X CLOCK P 16X CLOCK
/ = OIVIDE
PIN 2 { DIVIDE CONTROL PIN 2 CONTROL
N/C —————p—————— N/C f L =DIVIDE BY 2048
I H=DIVIDE BY 16
|
PIN 19 \ PIN 19 A
1M6402 \\ DR —<F
BUFFERS ARE IM6403
oI Y pIN 55 ALWAYS ACTIVE
BUFFERS ARE 3.STATE
TBRE WHERN SFD = HIGH i TBAE
\
PIN 16 4 PIN 16
\ SFD

e 1

FIGURE 1. Functional Difference Between IM6402 and IM6403 UART (6403 has On-Chip 4/11 Stage Divider)

The IMB403 differs from the IME402 on three Inputs (RRC,
TRC, pin 2) as shown in Figure 1. Two outputs (TBRE, DR} are
not three-state as on the IMG6402, but are always active. The
on-chip divider and oscillator allow an inexpensive crystal to
be used asatiming source rather than additional circuitry such
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as baud rate generators. For example, a color TV crystal at
3 679545MHz results in a baud rate of 109.2Hz for an easy
teletype interface (Figure 10). A 9600 baud interface may be
implemented using a 2.4576MHz crystal with the divider set to
divide by 186.



IM6402/1M6403
IM6402A/IM6403A

ABSOLUTE MAXIMUM RATINGS

Operating Temperature
Industrial IME6402Al1/03Al
Military IM6402AM/03AM

Storage Temperature

Operating Voltage

Supply Voltage

Voltage On Any Input or Qutput Pin

NOTE:
-40°C to +85°C
-55°C to +125°C
-65°C to 150°C
40Vto11.0V
................................ +12.0v
-0.3V to Vee +0.3V

D.C. CHARACTERISTICS

INTERSIL

Stresses above those listed under “Absolute Maximum
Ratings”™ may cause permanent device failure. These are
stress ratings only and functional operation of the devices at
these or any other conditions above those indicated in the
operation sections of this specification is notimplied. Exposure
to absolute maximum rating conditions for extended periods
may cause device failures.

TEST CONDITIONS: Ve =4.0V to 11.0V, Tp = Industrial or Military
SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS
1 Vik Input Voltage High 70% Vce \
2 | VL Input Voltage Low 20% Ve \
3 | Input Leakagel ] GND=V|N<V(ce -1.0 1.0 uA
4 | Vonx Output Voltage High loy = OmA Vee-0.01 \%
5 | VgL Output Voltage Low loL = 0mA GND+0.01 )
6 loLk Output Leakage GND<VqgyT<Vce -1.0 1.0 uA
7 lec Power Supply Current Standby Vin=GND or Vo 5.0 500 uA
8 fce Power Supply Current IMB402A Dynamic fo = 4MHz 9.0 mA
9 | lce Power Supply Current IM6403A Dynamic ferystal = 3.58MHz 13.0 mA
10 | Cn Input Capacitance[1] 7.0 8.0 pF
1 | Co Qutput Capacitance{1] - - 8.0 10.0 pF
NOTE 1: Except IM6403 XTAL input pins {i.e. pins 17 and 4G}.
NOTE 2: Vgg =5V, Ta = 25°C.
A.C. CHARACTERISTICS
TEST CONDITIONS: Ve = 10.0V £5%, C| = 50pF, T = Industrial or Military
SYMBOL PARAMETER CONDITIONS MIN TYpP2 MAX UNITS
1 fe Clock Frequency IM6402A D.C. 4.0 MHz
2 | ferystal Crystal Frequency IM6403A 6.0 MHz
3 tow Pulse Widths CRL, DRR, TBRL 100 40 ns
4 |ty Pulse Width MR See Tiirilig. Diagraris 200 200 ns
5 tds Input Data Setup Time {Figures 2,3,4) 40 o] ns
6 tah Input Data Hold Time 30 30 ns
7 ten Qutput Enable Time 40 70 ns
TIMING DIAGRAMS
CLST, CLS2, SBS, PI, EPE SFD OR RRD
TBR1- TBR8 x VALID DATA x VALID DATA \ i
{8
STATUS OR VALID
RBR1- RBRS DATA

l.-_ t4s ——br

-

o

Hi

FIGURE 2. Data Input Cycle
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|
’—_~‘ -tgn

FIGURE 3. Control Reglister Load Cycle

P 'en

FIGURE 4. Status Flag Enable Time
or Data Qutput Enable Time
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IM6402/IM6403 INTERSIL

ABSOLUTE MAXIMUM RATINGS

Operating Temperature NOTE: Stresses above those listed under “Absolute Maximum
Industrial IM6402-11/03-11 ........... -40°C to +85°C Ratings” may cause permanent device failure. These are
Military IM6402-1M/03-1M .......... -55°C to +125°C stress ratings only and functionat operation of the devices at

Storage Temperature ................... -65°C to+150°C thesetgr anytgther fiihd:'on_sf_abgve .tch:ste. 'm:':ZIeEd msﬂ::

Operating Voltage ........ ..o, 4.0V to 7.0V operatian sections ol this specitication is not Implief LAZHEE

to absolute maximum rating conditions for extended periods
Supply Voltage . ... e +8.0V may cause device failures.
Voltage On Any Input or Qutput Pin .. -0.3V to V¢c +0.3V

D.C. CHARACTERISTICS
TEST CONDITIONS: Vcc = 5.0 £ 10%, Ta = Industrial or Military

SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS

1 ViH Input Voltage High Vee-2.0 \

2 Vip Input Voltage Low - o -L— T Y

3 |1 Input Leakagel 1] GND<V|N=Vee 21.0 1.0 uA

4 | vou Output Voltage High (oH=-0.2mA 24 Vv

5 VoL ’ Output Voltage Low loL = 2.0mA 045 Y

6 | lok Output Leakage GND<VquT<Vee | -1.0 ) 1T 10 | ua
i 7 lce Power Supply Current Standby V|N=GhB or Voo ] 1.0 1 100 | nA

8 lce Power Supply Current IM6402 Dvnamié fo = 2MHz 19 | mA
E lce Power Supply Current IM6403 Dy namic ferystal = 3.58MHz — 55 A |

10 | CN - input Capacitance[1] 7.0 8.0 pF

1 | Co Qutput Capacitancel1] - 8.0 10.0 pF

MNQOTE 1: Except IM8403 XTAL input pins (i.e. pins 17 and 40}.
NOTE 2: Voo =5V, Ta = 25°C.

A.C. CHARACTERISTICS
TEST CONDITIONS: Vcc = 5.0V + 10%, CL = 50pF, Ta = Industrial or Military

SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS
1 fe Clock Freguency IM6402 ] D.C. 2.0 1 MHz
2 ferystal Crystal Frequency IM6403 3.58 MHz
3 | tow " Pulse Widths CRL, DRR, TBRL 150 50 | s
4 | tor Pulse Width MR See Timing Diagrams 400 f 200 T ns
5 | tgs Input Data Setup Time (Figures 2,3,4) 50 20 ns
6 tan ] input Data Hold Time 60 40 ns
7 | ten Output Enable Time 80 160 ns
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IM6402/IM6403

Vee

1 e 40 fe———— *
2 39 f=——EPE
3 38 f=—CLS1
4 37 f=——CLS2
5 36 f=—58S
13 35 f=—PI
7 34 |=——CRL
3 33f=—TBRS8
9 32 j=——TBRY
10 31j=————TBR6
n 30 f=———TBR5
12 29 f=————TBR4
13 28 |=—TBR3
14 27 f=———TBR2
15 26 f=——TBR?
16 25— TRO
17 24— TRE
18 23 = TBRL
9 22— TBRE "
20 21 f=—MR

*DIFFERS BETWEEN IM6402 AND IM6403.

FIGURE 5. Pin Configuration

IM6403 FUNCTIONAL PIN DEFINITION

PIN SYMBOL DESCRIPTION

1 VCC Positive Power Supply

2 IM6402-N/C No Connection

IM6403-Control| Divide Control
High: 24 (16) Divider
Low: 21 (2048) Divider

3 GND Ground

4 RRD A high level on RECEIVER REGISTER
DISABLE forces the receiver holding
register outputs RBR1-RBR8 toa highim-
pedance state.

5 RBRB The contents of the RECEIVER BUFFER
REGISTER appear on these three-state
outputs. Word formats less than 8 char-
acters are right justified to RBR1.

6 RBR7 See Pin 5 — RBR8

7 RBR6 See Pin 5 — RBRS8

8 RBR5 See Pin 5 — RBR8

9 RBR4 See Pin 5 — RBR8

10 RBR3 See Pin 5 — RBRS8

11 RBR2 See Pin 5 — RBR8

12 RBR1 See Pin 5 — RBR8

13 PE A high level on PARITY ERROR indicates
that the received parity does not match
parity programmed by control bits. The
output is active until parity matches on a
succeeding character. When parity is
inhibited, this output is fow.

INTERSIL

IM6403 FUNCTIONAL PIN DEFINITION
(Continued)

PIN

SYMBOL

DESCRIPTION

14

20

21

22

23

24

25

FE

OE

IM6402-RRC
IM6403-XTAL
or EXT CLK IN

RR

DR

RRI

MR

TBRE

TBRL

TRE

TRO

A high level on FRAMING ERROR indi-
cates the first stop bit was invalid. FE will
stay active until the next valid character’s
stop bit is received.

A high fevel on OVERRUN ERROR indi-
cates the data received flag was not
cleared before the last character was
transferred to the receiver bufferregister.
The Error is reset at the next character’s
stop bit if DRR has been performed (i.e.,
DRR: active low).

A high level on STATUS FLAGS DFS/—“«BLE "
forces the outputs PE, FE, OE, DR, TBRE
to a high impedance state. See Block
Diagram and Figure 4.

*IM64G2 only.

The RECEIVER REGISTER CLOCK is 16X
the receiver data rate.

A low level on DATA RECEIVED RESET
clears the data received output (DR}, to a
low level.

A high leveton DATA RECEIVED indicates
a character has been received and trans-
ferred to the receiver buffer register.

data on RECEIVER REGISTER
is clocked into the receiver

Serial
INPUT
register.

A high level on MASTER RESET (MR)
clears PE, FE, OE, DR, TRE and sets TBRE,
TRO high. Less than 18 clocks after MR
goes low, TRE returns high. MR does not
clear the receiver buffer register, and is
required after power-up.

A high level on TRANSMITTER BUFFER
REGISTER EMPTY indicates the trans-
mitter buffer register has transferred its
data to the transmitter register and is
ready for new data.

A low level on TRANSMITTER BUFFER
REGISTER LOAD transfers data from in-
puts TBR1-TBR8 into the transmitter
buffer register. A low to high transition
on TBRL requests data transfer to the
transmitter register. If the transmitter
register is busy, transfer is automatically
delayed so that the two characters are
transmitted end to end. See Figure 2.

A high level on TRANSMITTER REGISTER
EMPTY indicates completed transmission
of a character including stop bits.

Character data, start data and stop bits
appear serially at the TRANSMITTER
REGISTER QUTPUT.

8-126
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IM6402/IM6403
IM6403 FUNCTIONAL PIN DEFINITION

INTERSIL

IM6403 FUNCTIONAL F’IN DEFINITION

(Continued) {Continued)
PIN SYMBOL DESCRIPTION PIN SYMBOL DESCRIPTION
26 TBR1 Character data is loaded into the TRANS- 35 PI* A high level on PARITY INHIBIT inhibits
MITTER BUFFER REGISTER via inputs parity generation, parity checking and
TBR1-TBR8. For character formats less forces PE output low.
than 8-bits, the TBRS8, 7, and 6 Inputs are
'Q”Z’Ed Zol”esﬂ“’”d'”g to the program- 36 sBs* A high level on STOP BIT SELECT selects
med word length. 1.5 stop bitsfora b characterformatand 2
stop bits for other lengths.
27 TBR2 See Pin 26 — TBR1
37 CLS2* - These inputs program the CHARACTER
28 TBR3 See Pin 26 — TBR1 LENGTH SELECTED. (CLS1 low CLS2 low
5-bits) (CLS1 high CLS2 low 6—b@ts)(CLS‘I
29 TBR4 See Pin 26 — TBRA low CLS2 high 7-bits) (CLST high CLS2
high 8-bits)
30 i —
T8RS See Pin 26 — TBR1 38 cLst See Pin 37 — CLS2
31 TBR6 ’ i —
See Pin 26 — TBR1 39 EPE* When Pl is low, a high level on EVEN
32 TBR7 . PARITY ENABLE generates and checks
R See Pin 26 — TBR1 even parity. A low level selects odd parity.
33 TBR8 See Pin 26 — TBR1 .
40 IM6402-TRC The TRANSMITTER REGISTER CLOCK is
34 CRL A high level on CONTROL REGISTER M " 16X the transmit data rate.
LOAD loads the control register. See or
Figure 3.
*See Table 2 (Control Word Function)
TABLE 2. Control Word Function
CONTROL WORD
CcLS2 cLs1 | Pl EPE BS DATA BITS PARITY BIT STOP BIT(S)
L L L L L 5 ODD 1
L L L L H 5 ODD 1.5
L L L H L 5 EVEN 1
L L L H H 5 EVEN 1.6
L L H X L 5 DISABLED 1
L L H X H 5 DISABLED 1.5
L H L L L 6 oDD 1
L H L L H 6 oDbD 2
L H L H L 6 EVEN 1
L H L H H 6 EVEN 2
L H H X L 6 DISABLED 1
L H H X H 6 DISABLED 2
H L L L L 7 ODD 1
H L L L H 7 ODD 2
H L L H L 7 EVEN 1
H L L H H 7 EVEN 2
H L H X L 7 DISABLED 1
H L H X H 7 DISABLED 2
H H L L L 8 oDD 1
H H L L H 8 OoDD 2
H H L H L 8 EVEN 1
H H L H H 8 EVEN 2
H H H X L 8 DISABLED 1
H H H X H 8 DISABLED 2

X = Don't Care
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IM6402/1IM6403
TRANSMITTER OPERATION

The transmitter section accepts parallel data, formats it and
transmits it in serial form (Figure 6) on the TROutput
terminal.

5-8 DATA BITS 1,11/20R 2 $TOP BITS

MR TTIT T =0a L

FIGURE 6. Serial Data Format

Transmitter timing is shown in Figure 7. & Data is loaded into
the transmitter buffer register from the inputs TBR1 through
TBRB by a logic low on the TBRLoad input. Valid data must be
present at least tpg prior to and tpy, following the rising edge of
TBRL. If words less than 8 bits are used, only the least
significant bits are used. The character is right justified into

the feast significant bit, TBR1. ® The rising edge of TBRL

clears TBEREmpty. O to 1 clock cycles later, datais transferred to
the transmitter register, TREmpty is cleared and transmission
starts, TBREmpty is reset to a logic high. Output data is clocked
by TRClack, which is 16 times the data rate.(OA second pulse
on TBRLoad loads data into the transmitter buffer register.
Data transfer to the transmitter register is delayed until
transmission of the current character is complete.@Data is
automatically transferred to the transmitter register and
transmission of that character begins.

Ul
K

I‘/ 1/2

- -—OTOTCLOCKS —{ a-CLOCK
TRE I
| :
TRO ' 1 | ] DATA I | l
’ 4
| D “\
END OF
A B ¢ LAST
STOP 8IT

FIGURE 7. Transmitter Timing (Not to Scale)

RECEIVER OPERATION

Data is received in serial form at the RI input. When no data is

being received, Rl input must remain high. The data is clocked

by the RRClock, which is 16 times the data rate. Receiver
. timing is shown in Figure 8.

@ A low level on DRReset clears the DReady line. ® During
the first stop bit, data is transferred from the receiver register
to the RBRegister. If the word is less than 8 bits, the unused
most significant bits will be a logic low. The outputcharacteris
right justified to the least significantbit RBR1. A logic high on
OError indicates an averrun which occurs when DReady has
not been cleared before the present character was transferred
to the RBRegister. A logic high on PError indicates a parity
error. © 1/2 clock cycle later, DReady is set to a logic high and
FError is evaluated. A logic high on FError indicates an invalid
stop bit was received. The receiver will not begin searching for
the next start bit until a stop bit is received.

INTERSIL

BEGINNING OF FIRST STOP BIT 71/2CLOCK CYCLES
~

RAL —I l .‘ DATA [

RBR1-8,OE, PE

3
=

: X

— le——1 CLOCK
A 8 c CYCLE

FIGURE 8. Receiver Timing (Not to Scale)

START BIT DETECTION

The receiver uses a 16X clock for timing (see Figure 9.) The
start bit @ could have occurred as much as one clock cycle
before it was detected, as indicated by the shaded portion. The
center of the start bit is defined as clock count 7%. If the
receiver clock is a symmetrical square wave, the center of the
start bit will be located within +1/2 clock cycle, +1/32 bit or
+3.125%. The receiver begins searching for the nextstartbit at
the center of the first stop bit.

S [ N I O e

_ DEFINED
CENTER OF
RRI INPUT = F-'A"'g START START BIT
| - 7 1/2 CLOCK CYCLES— -
— -8 1/2 CLOCK CYCLES ——

FIGURE 9. Start Bit Timing

TYPICAL APPLICATION

Microprocessor systems, which are inherently parailel in
nature, often require an asynchronous serial interface. This
function can be performed easily with the (M64G2/03 UART.
Figure 10 shows how the IM6403 can be interfaced to an
IMG6100 microcomputer system with the aid of an IM6101
Programmable Interface Element (PIE). The PIE interprets
Input/Output transfer (I0T) instructions from the processor
and generates read and write pulses to the UART. The SENSE
lines on the PIE are also employed to allow the processor to
detect UART status. In particular, the processor must know
when the Receive Buffer Register has accumulated a
character (DR active), and when the Transmit Buffer Register
can accept another character to be transmitted.

In this example the characters to be received or transmitted
will be eight bitslong(CLS 1 and 2: both HIGH) and transmitted
with no parity (PI:HIGH) and two stop bits (SBS:HIGH). Since
these control bits will not be changed during operation,
Control Register Load (CRL)can betied high. Remember, since
the IM6402/03 is a CMOS device, all unused inputs should be
committed.

The baud rate at which the transmitter and receiver will
operate is determined by the external crystal ancd DiVIDE
CONTROL pin on the IM6403. The internal divider can be setto
reduce the crystal frequency by either 16 (PIN 2:HIGH) or 2048
(PIN 2:LOW) times. The frequency out of the internal divider
should be 16 times the desired baud rate. To generate 110
baud, this example will use a 3.679545MHz color TV crystal
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IM6402/IM6403

and DIVIDE CONTROL set iow. The IMB402 may use different
receive (RRC) and transmit (TRC) clock rates, but requires an
external clock generator.

To ensure consistent and correct operation, the IM6402/03
must be reset after power-up. The Master Reset (MR) pin is
active high, and can be driven reliably from a Schmitt trigger
inverter and R-C delay. In this example, the IM6100 is reset
through stilt another inverter. The Schmitt trigger between the
processor and R-C network is needed to assure that a slow
rising capacitor voltage does notre-trigger RESET. Alongreset
pulse after power-up (~100ms) is required by the processor to
assure that the on-board crystal oscillator has sufficient time
to start.

The IMB402 supports the processor’s bi-directional data bus
quite easily by tying the TBR and RBR buses together. A read
command from the processor will enable the RECEIVER
BUFFER REGISTER onto the bus by using the RECEIVER
REGISTER DISABLE (RRD) pin. A write command from the
pracessaor clocks data from the bus into the TRANSMITTER
BUFFER REGISTER using TBRL. Figure 10 shows a NAND gate
driving TBRL from the WRITE3 pin on the PIE. This gate is used
to generate a rising edge to TBRL at the point where data is

2.5MHz

INTERSIL

stabie on the bus, and to hold TBRL high until the UART
actually transfers the data to it's internal buffer. If TBRL were
allowed to return low before TBRE went high, the intended
output data would be overwritten, since the TBR is a
transparent latch.

Although not shown in this example, the error flags (PE, FE,
OE) could be read by the processor, using the other READ line
from the PIE. Since an IM6403 is used, TBRE and DR are not
affected by the STATUS FLAGS DISABLE pin, thus, the three
error flags can be tied to the data bus and gated by connecting
SFD to READ;.

If parity is notinhibited, a parity error willcause the PE pintogo
high until the next valid character is received.

A framing error is generated when an expected stop bit is not
received. FE will stay high after the error untit the next
complete character’s stop bit is received.

The overrun error flag is set if a received character is
transferred to the RECEIVER BUFFER REGISTER when the
previous character has notbeen read. The OE pin will stay high
untit the next received stop bit after a DRR is performed.

il

RESET

ﬂd—<—o$]——l—aw\~sv

%Xy

3

{}s

DXo DX1g
IM61001
MICROPROCESSOR
IM6101
PIE
INTGNT INTGNT
LXMAR LXMAR
DEVSEL DEVSEL AEADA
Ak XTC SENSE)L
o - WRITE 2
cfo———cz SENSE 2
SKFP :j— SKP/INT READ 2
INT

S

8
3 579545MHz TBR  RBR MR

— XTAL
] IM6403
l%. ol UART TRQ ‘D -

DRR 20mA OR RS.232

J ARO LEVEL SHIFTERS

DR

‘fl }5__. TBRL RRI f+——_ ‘—’

TBRE

—

i SFD
s CLSY CLS2 PI CRL FPE SRS
D D S | sy

FIGURE 10. 110 Baud Serial Interface for IM6100 System
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