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PRELIMINARY

DESCRIPTION

The Rockwell CMOS R65C52 Dual Asynchronous Communica-
tions Interface Adapter (DACIA) provides an easily implemented,
program controlled two-channel interface between 8-bit
microprocessor-based systems and serial communication data
sets and modems,

The DACIA is designed for maximum programmed control from
the microprocessor (MPU) to simplify hardware implementation.
Dual sets of registers allow independent control and monitoring
of each channel. -

Transmitter and Receiver bit rates may be controlled by an inter-
nal baud rate generator or external times 16 clocks. The baud rate
generator accepts either a crystal or a clock input, and provides
15 programmable baud rates. When a 36864 MHz crystal is used,
the baud rates range from 50 bps to 38,400 bps.

The DACIA may be programmed to transmit and receive frames
having word lengths of 5, 6, 7 or 8 bits; even, odd, space, mark
or no parity; and 1 or 2 stop bits.

A Compare Register, and the ability to detect address frames, facili-
tate address recognition in a muitidrop mode.

FEATURES

* Low power CMOS N-well silicon gate technology

* Twoindependent full duplex channels with buffered receiverd
and transmitters.

¢ Data set/modem control functions

* Internal baud rate generator with 15 programmable baud raies}
(50 bps to 38,400 bps)

* Program-selectable internally or externally controlled receiver]
and transmitter bit rates

* Programmable word lengths, number of stop bits, and parity ;
bit generation and detection

* Programmable interrupt control

* Edge detect for DCD, DSR, and CTS

* Program-selectable echo mode for each channel
* Compare Register

* Address/Data frame recognition ¥

* 50 Vdc +5% supply requirements

* 40-pin plastic or ceramic DIP or 44-pin PLCC

¢ Full TTL or CMOS input/output compatibility

¢ Compatible with R6500 and R65C00 microprocessors and
R6500/* microcomputers i

ORDERING INFORMATION

S = N S G U S S—

Part Number:
R65C52 _ _

[
|
i
!
——— Temperature Range (T to Ty):

Blank = 0°Cto +70°C
E = -40°Cto +85°C

1 =1MHz
[ 2 = 2MHz
3 = 3MHz
l——— Package
C = 40-Pin Ceramic DIP

40-Pin Plastic DIP
44-Pin Plastic Leaded
Chip Carrier (PLCC)

el
wonn

Document No. 68650N09

Product Description

Order No. 2165
Rev. 4, June 1987



Dual Asynchronous Communications Interface Adapter (DACIA)

R65C52

INTERFACE SIGNALS

The DACIA is available in a 40-pin DIP or a 44-pin PLCC. Figure 1
shows the pin assignments for each package. The DACIA inter-
face signals are shown in Figure 2. Table 1 contains a description
of each signal.
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- Figure 1. R65C52 Pin Assignments
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Figure 2. R65C52 DACIA Interface Signals




R65C52 Dual Asynchronous Communications Interface Adapter (DAQ
Table 1. DACIA Interface Signal Definitions
‘q
Pin No.

Signal DIP PLCC | /O Name/Description

Host Interface 3

RES 1 24 | Reset. Active low input controlling the reset function. This signal must be driven low for aml
4 ys for a valid reset to occur. It is driven high during normal operation.

RW 38 20 I Read/Write. Input controlling the direction of data transfer. It is driven low during write cycles, and g
driven high at all other times.

cs 39 21 I Chip Select. Active low input enabling data transfers between the host CPU and the DACIA. The
DACIA latches register selects and the R/W input on the falling edge of CS. it latches input data on
the rising edge of CS.

RSO—R§3‘ 35-37 17-19 | Register Select. Three inputs controlling access to the DACIA internal registers. Table 3 lists the

‘ coding for each register.

D0-D3 24-21 6-3 /O | Data Bus. Eight bidirectional lines used to transfer data between the host and the DACIA. These lines

D4-D7 19-16 44-41 output data during READ cycles when CS is low. At all other times, they are in the high impedance
state.

IRQ1 29 1 (0] Interrupt Request. Two active low, open-drain outputs from the interrupt control logic. These outputs

IRQ2 1 35 are normally high. An IRQ line goes low when one of the flags of the associated ISR is set if the
corresponding enable bit is set in the IER.

Clock Interface

XTALI 3 26 | Crystal Input/Output. One input and one output through which the reference signal for the internal

XTALO 4 27 (0] clock oscillator is supplied. A parzliel resonant crystal may be connected across the pins or a clock
may be input at XTALI. When a clock is used, XTALO must be left open.

CLKOUT 5 29 o} Clock Out. A buffered output from the internal clock oscillator which is in phase with XTALI. This
output may be used to drive the XTAL! input of another DACIA. Therefore, several DACIA chips may
be driven with one crystal.

RxC 25 7 | Receiver Clock. Input for external 16x receiver clock.

TxC 15 39 I Transmitter Clock. Input for external 16x transmitter clock.

Serial Channel Interface

DTR1 27 9 o] Data Terminal Ready. Two general purpose outputs which are set high upon reset. The output

DTR2 13 37 level is programmed by setting the appropriate bit in the associated Format Register (FR) high or
low. The state of each DTR line is reflected by the DTR LVL bit in the associated Control Status Register
(CSR).

DSR1 33 15 1 Data Set Ready. Two general ral purpose inputs. An active transition sets ‘the DSRT bit in the Interrupt

DSR2 Z 31 Enable Register (ISR). The DSR LVL bit in the associated CSR reflects the current state of a DSR line.

RTS1 30 12 0 Request To Send. Two general purpose outputs which are set high upon reset. The output level is

RTS2 10 34 programmed by _sgtling the appropriate bit in the associated FR high or low. The state of an RTS line is
reflected by the RTS LVL bit in the associated CSR.

CTs1 31 13 | | | Clear To Send. The CTS control line inputs allow handshaking by the transmitters. When CTS is low,

CTs2 9 33 the data is transmitted continuously. When CTS is high, the Transmit Data Register Empty bit (TDRE)
in the associated ISR is not set. The word presently in the Transmit Shift Register is sent normally.
Any active transition on a CTS line sets the CTST bit in the appropriate ISR. The CTS LVL bit in the
associated CSR reflects the current state of CTS.

TxD1 26 8 (o) Transmit Data. The TxD outputs transfer serial non-return to zero (NRZ) data to the data communications

TxD2 14 38 equipment (DCE). The data is transferred, LSB first, at a rate determined by the baud rate generator
or external clock.

DCD1 32 14 | Data Carrier Detect. Two general purpose inputs. An active transition sets the DCDT bit in the

DCD2 8 32 appropriate ISR. The DCD LVL bit in the associated CSR reflects the current state of a DCD line.

RxD1 28 10 | Receive Data. The RxD inputs transfer serial NRZ data into the DACIA from the DCE, LSB first. The

RxD2 12 36 receiver baud rate is determined by the baud rate generator or external clock.

Power

VCC 40 22 | DC Power Input. 50V £5%.

V8S 20 1 [ Power and Signal Reference.

—
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R65C52 Dual Asynchronous Communications Interface Adapter (DACIA)

FUNCTIONAL DESCRIPTION is transferred from the internal data bus to the data lines. When
) CS is high, the DACIA is deselected and the data lines are
Figure 3 is a block diagram of the DACIA which consists of two tri-stated.

asynchronous communications interface adapters with common

microprocessor interface control logic and data bus buffers. The

individual functional elements of the DACIA are described in the INTERRUPT LOGIC
following paragraphs.

The interrupt logic causes the IRQ lines (IRQ1 or IRQ2) to go low
when conditions are met that require the attention of the MPU.
There are two registers (the Interrupt Enable Register and the Inter-
RESET LOGIC rupt Status Register) involved in the control of interrupts in the
DACIA. Corresponding bits in both registers must be set to cause

The Reset Logic sets various internal registers, status bits and con- an IRQ

trol lines to a known state. The RES input must be driven low
for a minimum of 4 us for a valid reset to occur. At this time, the
|ERSs are set to $80, the RDRs and ACRs are cleared, and the com-

pare mode is disabled. Also, the DTR and RTS outputs are CLOCK OSCILLATOR LOGIC

driven high and the CTS, DCD and DSR transition detect flags The internal clock oscillator supplies the time base for the baud
are cleared. No other bits are affected. rate generator. The oscillator can be driven by a crystal or an exter-

nal clock.

The baud rate generator may be disabled by connecting XTALI
DATA BUS BUFFER to ground and leaving XTALO open. When this is done, a trans-
The Data Bus Buffer is a bidirectional interface between the data mitier times 16 clock must be input at TxC, a receiver times 16 clock
lines and the internal data bus. The state of the Data Bus Buffer must be input at RxC and the Control Registers must be
is controlled by the 1/O Control Logic and the Interrupt Logic. programmed to select TxC and RxC clocks.

Table 2 summarizes the Data Bus Buffer states.

Table 2. Data Bus Buffer Summary

A R,Cv_:ntrol Sngnal_é_s Data Bus Buffer State
The I/O Control Logic controls data transfers between the Inter-

nal Registers and the Data Bus Buffer. Internal Register selection ! L L Write Mode — Tri-State

is determined by the Register Select inputs as shown in Table 3 , ;' h gead Mode — Qulput Data
When R/W is high and CS is low, data from the selected register ' eselected — Tri State

Dataline [7 [6[5[a3]2 1 0 :
’ IS IRQ IRQ
Ouput | | | CHANNEL | SOURCE
[§ )
h g
A A
0 TDRE, RORF
1 CTST, DCDT, DSAT
PAR, FIO/B
0 CHANNEL 1
1 CHANNEL 2
NOT USED
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R65C52

Dual Asynchronous Communications Interface Adapter (Dm
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R65C52 Dual Asynchronous Communications Interface Adapter (DACIA)

Table 3. DACIA Register Selection

Register Select Register Accessed
Lines Write Read
HEX RS2 RS RSO Symbol Name Symbol Name
o Interrupt Enable Interrupt Status
R1 .
0 L L & IE Register 1 ISA1 Register 1
CR1 . animl1 ‘
1 L L H 2‘“9’ CSR1 C‘;‘"‘?' tSta:us
rmat egister
il Register 12
e Compare Data
COR1 Register 13
2 L H L oo e Not Used
uxiliary Contro
AGHI Register 14
i Transmit Data Receive Data
3 k H H TaR Register 1 RORL Register 1
Interrupt Enable Interrupt Status
IER2
4 H k k Register 2 R Register 2
hs ng?g:::lm
5 H L H CSR2 Contrc?l Status
FR2 Format Register 2
Register 22
e COR2 Comp'are Data
: ; Register 23
6 H H L et Not Used
uxiliary Control
ACR2 Register 24
Transmit Data Receive Data
R b
7 H H i e Register 2 o Register 2
Notes: s
1. D7 must be set low to write to the Control Registers
2. D7 must be set high to write to the Format Registers
3. Control Register bit 6 must be set to 0 to access the Compare Register.
4. Control Register bit 6 must be set to 1 to access the Auxiliary Control Register.
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R65C52 Dual Asynchronous Communications Interface Adapter (DACIA)
SERIAL DATA CHANNELS is high and the Transmit Shift Register is empty, the transmitter

Two independent serial data channels are available for the full
duplex (simultaneous transmit and receive) transfer of asyn-
chronous frames. Separate internal registers are provided for each
channel for the selection of frame parameters (number of bits per
character, parity options, etc.), status flags, interrupt control and
handshake. The asynchronous frame format is shown in Figure 4.

Transmit data from the host system is loaded into the Transmit Data
Register. From there, it is transferred to the Transmit Shift Register
where it is shifted, LSB first, onto the TxD line. All transmissions
begin with a start bit and end with the user selected number of
stop bits. A parity bit is transmitted before the stop bit(s) if parity
is enabled.

Receive data is shifted into the Receive Shift Register from the
associated RxD line. Start and stop bits are stripped from the frame
and the data is transferred to the Receive Data Register. Parity bits
may be discarded or stored in the ISR.

Five I/O lines are provided for each channel for handshake with
the data communications equipment (DCE). Four of these signals
(RTS, DTR, DSR and DCD) are general purpose inputs or outputs.
The fifth signal, CTS, enables/disables the transmitter. When CTS

(except for Echo Mode) is inhibited. When CTS is low, the
transmitter is enabled.

r‘—r*—-'ﬂ- Sy g e
1 | 1 | | 1
S g |, SO i Bt R

Imm,n.ss‘ ‘usafmms'rop

(OPT) | (10R2BITS)
14-——- smcan's___>’

Figure 4. Asynchronous Frame Format

INTERNAL REGISTERS

The DACIA contains ten control registers and four status registers
in addition to the transmit and receive registers. The Control
Registers provide for control of frame parameters, baud rate, inter-
rupt generation, handshake lines, transmission and reception. The
status registers provide status information on transmit and receive
registers, error conditions and interrupt sources. Table 4 summa-
rizes the bit definitions of these registers. A detailed description
follows.

Table 4. Register Formats

Register Bit Reset
Select . Value
(Hex) Register R/W 7 5 5 4 3 2 1 0 76543210

0 ISR1 R ANY ey R :
4 ISR2 grser | TORE | CTST | DCOT | DSAT | PAR | F/O/B | RDRF | 1-'00000 -
0 IER1 W CLR/SET| TDRE | CTST | DCOT | DSRT | PAR | F/O/B | RDRF
4 IER2 BITS IE IE IE IE IE, IE IE “ ROy
1 CSR1 R CTs DCD DSR DR | RARTS |
CSR2 P l™Mlw v | | ] v | | Vo
1 CR1 w CDR/ | STOP ' :
5 CR2 9 ACR | mms | ECHO BITRATESEL Onemnnn
T | I ———— o ces
1 FR1 W PAR DTA RTS
: £ 1 DATA BITS PAR SEL | e e | caere | 4w
T T B = T & 3 T
2 ggg; CR:’ o COMPAREDATA | e
( =0) ] 1 1 1 i ! i
2 ACR1 w ' ' UNLEED Rl ' TRNS | PAR | 5
8 SR JERE=-T) I | | i BRK EHR/STJ """
E ) T T I T T o ]
3 RDR1 R RECEIVE DATA REGISTER 00000000
7 RDR2 f : : :
1 | |
T T T T T 5 1
3
¢ T ® TRANSMIT DATAREGISTER | ceeeeo..
1 1 1 1 | o (= |
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R65C52

Dual Asynchronous Communications Interface Adapter (DACIA)

INTERRUPT STATUS REGISTERS (ISR1, ISR2)

The Interrupt Status Registers are read-only registers indicating
the status of each interrupt source. Bits 6 through 0 are set when
the indicated IRQ condition has occurred. Bit 7 is set toa 1 when
any IRQ source bit is set, or if Echo Mode is disabled, when CTS
is high.

7 6 5 4 3 2 1 0
ANY o - o W
BIT | TDRE | CTST | DCDT | DSRT PAR | F/O/B | RDRF
SET
Address = 04 Reset Value = 1-00000 -
Bit7 Any Bit Set .
1 Any bit (6 through 0) has been setto a 1 or CTS
is high with echo disabled
0 No bits have been set to a 1 or echo is enabled
Bit6 Transmit Data Register Empty (TDRE)
1 Transmit Data Register is empty and CTS is low
0 Transmit Data Register is full or CTS is high
Bit 5 Transition-On CTS Line (CTST)
1 A positive or negative transition has occurred on
CTS o
0 No transition has occurred on CTS, or ISR has
been Read
Bit 4 Transition On DCD Line (DCDT)
1 A positive or negative transition has occurred on
DCD
0 No transition has occurred on DCD, or ISR has
been Read
Bit 3 Transition On DSR Line (DSRT)
1 A positive or negative transition has occurred on
DSR
0 No transition has occurred on DSR, or ISR has
been Read
Bit2 T Parity Status (PAR)
ACRbIit0 =0
1 A parity error has occurred in received data
0 No parity error has occurred, or the Receive Data
Register (RDR) has been Read
ACRDbIit0 = 1
1 Parity bit = 1
0 Parity bit = 0
Bit 1 Frame Error, Overrun, Break
1 A framing error, receive overrun, or receive break
has occurred or has been detected
0 No error, overrun, break has occurred or RDR
has been Read
Bit 0 Receive Data Register Full (RDRF)
1 Receive Data Register is full
0 Receive Data Register is empty
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INTERRUPT ENABLE REGISTERS (IER1, IER2)

The Interrupt Enable Registers are write-only registers that
enable/disable the IRQ sources. IRQ sources are enabled by
writing to an IER with bit 7 setto a 1 and the bit for every IRQ source
to be enabled set to a 1. IRQ sources are disabled by writing to
an IER with bit 7 reset to a 0 and the bit for every source to be dis-
abled setto a 1. Any source bit reset to 0 is unaffected and remains
inits original state. Thus, writing $7F to an IER disables all of that
channel's interrupts and writing an $FF to an |IER enables all of
that channel’s interrupts.

7 6 5 4 3 2 1 0
SET | TDRE | CTST | DCDT | DSRT | PAR | F/O/B | RDRF
BITS 1E IE IE IE IE IE IE

Address = 04 Reset Value = - 0000000

Bit 7 Enable/Disable

1 Enable selected IRQ source

0 Disable selected IRQ source
Bits 0-6

1 Select for enable/disable

0 No change

CONTROL STATUS REGISTERS (CSR1, CSR2)

The Control Status Registers are read-only registers that provide
IO status and error condition information. A CSR is normally read
after an IRQ has occurred to determine the exact cause of the
interrupt condition.

; & 6 5 4 3 2 1 0
CTS | DCD | DSR DTR | RTS
FE L TUR | ve | o | o | BRK | v | o
Address = 15 Reset Value = 1----011

Bit 7 Framing Error (FE)

1 A framing error occurred in receive data

0 No framing error occurred, or the RDR was read
Bit 6 Transmitter Underrun (TUR)

1 Transmit Shift Register is empty and TDRE is set

0 Transmitter Shift Register is not empty
Bit 5 CTS Level (CTS LVL)

1 CTS line is high

0 CTS line is low
Bit 4 DCD Level (DCD LVL)

1 DCD line is high

0 DCD line is low
Bit 3 DSR Level (DSR LVL)

1 DSR line is high

0 DSR line is low
Bit 2 Receive Break (BRK)

1 A Receive Break has occurred

0 No Receive Break occurred, or RDR was read
Bit 1 DTR Level (DTR LVL)

1 DTR line is high

0 DTR line is low
Bit 0 RTS Level (RTS LVL)

1 RTS line is high

0 RTS line is low




R65C52

Dual Asynchronous Communications Interface Adapter (DACIA)

CONTROL REGISTERS (CR1, CR2)

The Control Registers are write-only registers. They control access
to the Auxiliary Control Register and the Compare Data Register.
They select the number of stop bits, control Echo Mode, and select

the data rate.

(Accessed when Bit 7 = 0)

7 6

5 4 3 2 1 0

0 |[CDR/ACR

STOP

airs | ECHO

BAUD RATE SEL

Address = 15

Bit7
0

Bit 6

Bits 3-0

Gk kA M ODOOOOOOOW
Lt A A OO0 LA OOOON
> A O =k D R D k) Dk
LOADAOAO AN - O -m OO0

Reset Value = 0------

Control or Format Register
Access Control Register

CDR/ACR
Access the Auxiliary Control Register (ACR)
Access the Compare Data Register (CDR)

Number of Stop Bits Per Character
Two stop bits
One stop bit

Echo Mode Selection
Echo Mode enabled
Echo Mode disabled

Baud Rate Selection

(bits per second with 3.6864 MHz crystal)
50

109.2

134.58

150

300

600

1200

1800

2400

3600

4800

7200

9600

19200

38400

External TxC and RxC X16 Clocks
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FORMAT REGISTERS (FR1, FR2)

The Format Registers are write-only registers. They select the
number of data bits per character and parity generation/checking
options. They also control RTS and DTR.

(Accessed when Bit 7 = 1)

7 6 5 4 3 2 1 0
. DATA PAR PAR DTR RTS
BITS SEL EN CNTL CNTL
Address = 15 ResetValug = 1------.
Bit 7 Control or Format Register
1 Access Format Register
Bits 6-5 Number of Data Bits Per Character
6 5
0 0. 5
01 6
10 7
11 8
Bits 4-3 Parity Mode Selection

Odd Parity
Even Parity

Mark in Parity bit

Space in Parity bit

Parity Enable

Parity as specified by bits 4-3

No Parity

DTR Control
Set DTR high
Set DTR low

RTS Control
Set RTS high
Set RTS low
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Dual Asynchronous Communications Interface Adapter (DACIA)

COMPARE DATA REGISTERS (CDR1, CDR2)

The Compare Data Registers are write-only registers which can
pe accessed when CR bit 6 = 0. By writing a value into the CDR,
the DACIA is putin the compare made. In this mode, setting of the
RDRF bitis inhibited until a character is received which matches
the value in the CDR. The next character is then received and the
RDREF bit is set. The receiver will now operate normally until the
CDR is again loaded.

(Control Register bit 6 = 0)

7 6 5 4 3 2 1 0

COMPARE DATA

Reset Value =

Address = 2,6
AUXILIARY CONTROL REGISTERS (ACR1, ACR2)

The Auxiliary Control Registers are write-only registers. Bits 7-2
are unused. Bit 1 causes the transmitter to transmit a BREAK. Bit 0
determines whether parity error or the parity bit is displayed in ISR
bit 2.

(Control Register bit 6 = 1)

7 6 5 .4 3 2 1 0
TRNS PAR
NOTUSED, BRK | ERRIST
Address = 26 Reset Valug = ------ 00
Bits 7-2 Not Used
Bit 1 Transmit Break (TRNS BRK)
1 Transmit continuous Break
0 Normal transmission
Bit 0 Parity Error/State (PAR ERR/ST)
1 Send value of parity bit to ISR bit 2 (Address
Recognition mode)
0 Send Parity Error status to ISR bit 2

RECEIVE DATA REGISTERS (RDR1, RDR2)

The Receive Data Registers are read-only registers which are
loaded with the received data character of each frame. Start bits,
stop bits and parity bits are stripped off of incoming frames before
the data is transferred from the Receive Shift Register to the
Receive Data Register. For characters of less than eight bits, the
unused bits are the high order bits which are set to 0.

MSB LSB

7 6 5 4 3 2 1 0
RECEIVE DATA

Address = 3,7 Reset Value = 00000000

TRANSMIT DATA REGISTERS (TDR1, TDR2)

The Transmit Data Registers are write-only registers which are
loaded from the CPU with data to be transmitted. For data charac-
ters of less than eight bits, the unused bits are the high order bits
Wwhich are “don't care”.

MSB LSB
7 6 5 4 3 2 1 0
TRANSMIT DATA
Address = 37 Reset Value = --------
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OPERATION
TERMINATION OF UNUSED INPUTS

Noise on floating inputs can affect chip operation. All unused
inputs must be terminated. If the baud rate generator is bypassed,
XTALI must be connected to ground (XTALO is an output and
must be left open). If the external clock mode is not used, RxC
and TxC may be tied eitherto + 5V or to ground. If the handshake
inputs are not needed, the CTS inputs should be tied low to
enable the transmitters. The DCD and DSR inputs may either be
tied high or low.

RESET INITIALIZATION

During power on initialization, all readable registers should be read
to assure that the status registers are initialized. Specifically, the
RDRF bit of the Interrupt Status Registers is not initialized by reset.
The Receiver Data Registers must be read to clear this bit.

BAUD RATE CLOCK OPTIONS

The receiver and transmitter clocks may be supplied either by the
internal Baud Rate Generator or by user supplied external clocks.
Both channels may use the same clock source or one may use
the Baud Rate Generator and the other channel external clocks.
If both channels use the Baud Rate Generator, each channel may
have a different bit rate. The options are shown in Figure 5.

An internal clock oscillator supplies the time base for the Baud
Rate Generator. The oscillator can be driven by a crystal or an
external clock.

If the on-chip oscillator is driven by a crystal, a parallel resonant
crystal is connected between the XTALI and XTALO pins. The
equivalent oscillator circuit is shown in Figure 6.

A parallel resonant crystal is specified by its load capacitance and
series resonant resistance. For proper oscillator operation, the load
capacitance (C,), series resistance (R;) and the crystal resonant
frequency (F) must meet the following two relations:

(C+2=2C,¢, or C=2C_ -2
&
Rs = Rsmax = Sk
(FCL)?

where: F is in MHz; C and C_ are in pF;: Ris in ohms.

To select a parallel resonant crystal for the oscillator, first select
the load capacitance from a crystal manufacturer’s catalog. Next,
calculate Rsmax based on F and C.. The selected crystal must
have a R; less than the Rsmax.
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16 x Tx BAUD RATE

Uy —

16 x Rx BAUD RATE
———

XTALI

XTALO

™C

RxC

XTALI

XTALO

™C

RxC

CLOCK INPUT

II||||||| —{ XTALI

OPEN CIRCUIT -¢——— XTALO

™C

| RxC

A. Both Channels Use Internal Baud Rate Generator

16 x Tx BAUD RATE

|||||||| ———3{ T™xC

16 x Rx BAUD RATE

|||I||||-—->Rxc

XTALI
b |

INTERNAL CLOCK
OSCILLATOR DISABLED ~€—— XTALO

B. Both Channels Use External Clocks

CLOCK INPUT

|||l|| =31 XTALI

OPEN CIRCUIT ~€——— XTALO

16 x Tx BAUD RATE

||||| —{ ™xC

16 x Rx BAUD RATE

C. One Channel Uses Internal Baud Rate Generator;

One Channel Uses External Clocks

Baud rate determined by XTALI fre-
quency and 1 of 15 divisors selected in
CR1 and CR2. CR1 and CR2 must not be
set to all ones.

Channel 1 baud rate may be different -
from channel 2 baud rate.

Receliver baud rate must be the same as
transmitter baud rate.

Transmitter baud rate 1/16 TxC input
frequency.

Receiver baud rate 1/16 RxC input
frequency.

Channel 1 baud rate is the same as
channel 2 baud rate.

Receiver baud rate may be different from
transmitter baud rate.

Bits 3-0 of CR1 and CR2 must be set to
all ones.

Channel 1 baud rate may be different
from channel 2 baud rate.

Transmitter baud rate may be different
from receiver baud rate on channel
using external clock.

Figure 5. Baud Rate Clock Options
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— The series resistance of the crystal must be less than
2
Flamex = ———o — L 304 ohms
(3.6864 x 22)?
C+5% XTLI 2 pF

) I I E ¢ If the on-chip oscillator is driven by an external clock, the clock

3.6864 i R65C52 is input at XTALI and XTALO is left open.

MHz

,_9 6‘—‘[_ An internal counter/divider circuit divides the frequency input at
— C15% XTLO 2pF — XTALI by the divisor selected in bits 3 through 0 of the Control

Registers. Table 5 lists the divisors that may be selected and shows
the bit rates generated with a 36864 MHz crystal or clock input.
Other bit rates may be generated by changing the clock or crys-
tal frequency. However, the input frequency must not exceed

4 MHz.
Figure 6.
; For external clock operation, a transmitter times 16 clock must be
= 22 pF for a 36864 MHz parallel resonant > S !
Fors?;ar;l:g:. e P P supplied at TxC and a receiver times 16 clock must be input at RxC.
L s Since there are separate receiver and transmitter clock inputs, the
C = (2x22) — 2 = 42 pF (use standard value of 43 pF) receiver data rate may be different from the transmitter data rate.
Table 5. Baud Rate Generator Divisor Selection
Control 7
Register Divisor Selected Baud Rate Generated Baud Rate Generated"*
el For The With 3.6864 MHz With a Crystal or Clock
3 2 1 0 Internal Counter | Crystal or Clock of Frequency (f)
0 0 0 0 73,728 (3.6864 x 10%)/73,728 = 50 /73,728
0 0 0 1 33,538 (3.6864 x 10%)/33,538 = 109.92 /33,538
0 0 1 0 27,408 (3.6864 x 10%)/27,408 = 134.58 /27,408
0 0 1 1 24,576 (3.6864 x 10%)/24,576 = 150 1/24,576
0 1 0 0 12,288 (3.6864 x 10¢)/12,288 = 300 /12,288 -
0 1 0 1 6,144 (3.6864 x 10°)/6,144 = 600 116,144
0 1 1 0 3,072 (3.6864 x 10%)/3,072 = 1,200 113,072
0 1 1 1 2,048 (3.6864 x 10%)/2,048 = 1,800 /2,048
1 0 0 Q 1,536 (3.6864 x 10*)/1,536 = 2,400 /1,536
1 0 0 1 1,024 (3.6864 x 10%)/1,024 = 3,600 /1,024
1 0 1 0 768 (3.6864 x 10*)/768 = 4,800 1/768
1 0 1 1 512 (3.6864 x 10*)/512 = 7,200 /512
1 1 0 0 384 (3.6864 x 10%)/384 = 9,600 /384
1 1 0 : | 192 (3.6864 x 10%)/192 = 19,200 fr1e2
1 1 1 0 96 (3.6864 x 10%)/96 = 38,400 /196
P—
1 1 1 1 16 Transmitter Baud Rate = TxC/16 Receiver Baud Rate = RxC/16
——
Frequenc
*Baud Rate = _q_y
Divisor
M‘
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CONTINUOUS DATA TRANSMIT CAUTION:
In the normal operating mode, the TDRE bit in the ISR signals the When the Baud Rate Generator is the clock source, Writing {
MPU that the DACIA is ready to accept the next data word. An IRQ to the Format or Control Register of a channel with an active
occurs if the corresponding TDRE IRQ enable bit is setin the IER. transmitter can resultin loss of data. Do not write to the Cop,.
The TDRE bit is set at the beginning of the start bit. When the MPU trol or Format Register when the transmitter is shifting oyy «
writes a word to the TDR the TDRE bit is cleared. In order to main- data. This precaution does not apply to channels using thg
tain continuous transmission the TDR must be loaded before the external clock option, i.e., TxC. '

stop bit(s) are ended. Figure 7 shows the relationship between IRQ
and TxD for the Continuous Data Transmit mode.

CHAR #n CHAR}n + 1 CHAR #n + 2 CHAR #n + 3 ﬁﬁ
| = =)
il p) N A B B o N . Ry
TxD t Bo 81 BN P T Bo B| BN P 1 f Bo 81 BN P f L Bo 81 BN P
'START o STOP |START STOP|START STOP|START o STOP! ™
1 | 1 |
e X / =
| 1
PROCESSOR MUST
LOAD NEW DATA
PROCESSOR PROCESSOR IN THIS TIME
INTERRUPT READS INTERVAL OTHERWISE,
(TRANSMIT DATA ISR, CAUSES CONTINUOUS ““MARK"
REGISTER EMPTY) IRQ TO CLEAR IS TRANSMITTED
Figure 7. Continuous Data Transmit
TRANSMIT UNDERRUN CONDITION (TUR) is set. This condition persists until the TDR is loaded with
) a new word. Figure 8 shows the relation between IRQ and TxD for
If the MPU is unable to load the TDR before the last stop bitis sent, the Transmit Underrun Condition.
the TxD line goes to the MARK condition and the underrun flag
CHAR #n CONTINUOUS ""MARK" CHAR #n + 1 CHAR #n + 2
| SIS | - 2
i 4 i g G —em b3 i
TxD ] A B, | B, By| P T [ f By | By By| P ! By | B, By
STOP | START B STOP l?TART sToe| START o
iRQ
3
/‘ WHEN PROCESSOR FINALLY LOADS
PhOCESSOR NEW DATA, TRANSMISSION STARTS
INTERRUPT PROCESSOR READS IMMEDIATELY AND INTERRUPT
FOR DATA UNDERRUN BIT ISR, CLEARS IRQ OCCURS, INDICATING TRANSMIT
EMPTY SET DATA REGISTER EMPTY

Figure 8. Transmit Underrun Condition Relationship
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TRANSMIT BREAK CHARACTER

A BREAK may be transmitted by setting bit 1 of the ACR (Trans-
mit Break bit) to a 1. The BREAK is transmitted after the charac-
ter in the Transmit Shift Register is sent. If there is a character in
the Transmit Data Register, it will be transmitted after the BREAK
isterminated. The Transmit Break bit must remain set for at least

one character time to assure that a proper BREAK is transmitted.
If the Transmit Break bit is cleared before one character time of
BREAK has been transmitted, the BREAK will be terminated after
one character time has elapsed. If the Transmit Break bit is cleared
after one character time of BREAK has been transmitted, the
BREAK will be terminated immediately. Figure 9 shows the rela-
tionship of TxD, IRQ and ACR bit 1 for various BREAK options.

STOP START STOP START

STOP START STOP START ]

w0 |V V[l TB[ ]Vt [Bo[e] “[eu[P ] ¥ |} [Be[Bi]  [BR[P] V|t [B[B] [eu] 7 |

el e : L 4
BIT 1 ____i_.'._.l-_;-.:

ACR rrgT- Try
BIT 1 iLT'i ﬂjlﬂ
TDRE T rrr P "
IRQ L_LL' 1___,'..[4' UJ 1]
a. Transmit Break bit cleared before BREAK begins—BREAK is ignored
STOP START STQP STQP START STOP START
wo [T BB BIFT], %, | U EE] PV R
ACR =

SR R i
! ' l ) ' '
| Sy “ -

mo L[}

IRQ

STOP START STOP

wo TP+ B[] L BIF] 7]

b. Transmit Breék bit cleared during first character time of BREAK—BREAK terminates after one character time

| "'I' rr
] ' l 1 l|
J J

STOP START
BREAK

[ ElE] Bl

ACR ryYrT=
BIT 1 ___._._I

1

TDRE r

IRQ 2

c. Transmit Break bit cleared after first character time of BREAK—BREAK terminates immediately

-zl v
] 1}
L_A_IJ

Figure 8. Transmit BREAK

EFFECTS OF CTS ON TRANSMITTER

The CTS control line controls the transmission of data or the hand-
shaking of data to a “busy"' device (such as a printer). When the
CTS line is low, the transmitter operates normally. A high condi-
tion inhibits the TDRE bit in the ISR from becoming set. Transmis-
sion of the word currently in the shift register is completed but any
word in the TDR is held until CTS goes low

Any transition on CTS sets bit 5 (CTST) of the ISR. A high on CTS
forces bit 6 (TDRE) of the ISR to a 0. Bit 7 of the ISR also goes
to a 1 when CTS is high, if Echo Mode is disabled. Thus, when
the ISR is $80, it means that CTS is high and no interrupt source
requires service. A processor interrupt will not be generated under
these circumstances, but an ISR polling routine should accom-
modate this.

CHAR #n CHAR #n + 1

TxD =

CONTINUOUS MARK

NEXT CHARACTER IS SENT IMMEDIATELY
UPON CTS GOING LOW IF PROCESSOR
HAS ALREADY LOADED NEW DATA,
OTHERWISE IT WAITS FOR NEW DATA.

I3 3 2 Y K N O 9 D P

STOP START STOP

" L[

L[

START

CHARACTER

IS NOT SENT
WHEN PROCESSOR
TDRE IS N T
e MPU FINALLY LOADS
CLEARS NEW DATA,
iAQ AGAIN

TRANSMISSION STARTS |

I E \ J { IMMEDIATELY AND /
A} -

gg } " INTERRUPT OCCURS,
\ GTe  INDICATING TRANSMIT
MPU I v DATA REGISTER EMPTY
&% CLEAR-TO-SEND J CLEARS iRQ
IRQ

Figure 10, Effects of CTS on Transmitter
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ECHO MODE TIMING

In the Echo Mode, the TxD line re-transmits the data received on
the RxD line, delayed by 1/2 of a bit time. An internal underrun
mode must occur before Echo Mode will start transmitting. In nor-
mal transmit mode if TDRE occurs (indicating end of data) an

underflow flag would be set and continuous Mark transmitted. If
Echo is initiated, the underflow flag will not be set at end of data
and continuous Mark will not be transmitted. Figure 11 shows the
relationship of RxD and TxD for Echo Mode.

STOP START

END OF
DATA

o 4

CONTINUOUS MARK
/ IF NOT ECHO MODE

RxD_J By | By
VAV A

1

STOP START
VooV LD
P 4|8 |B

TxD P_Ifi% .

STOP START STOP START STOP
\ IF ECHO MODE,
NO UNDERFLOW,
THEREFORE NO
CONTINUOUS MARK
Figure 11. Echo Mode Timing

CONTINUOUS DATA RECEIVE

The normal receive mode sets the RDRF bit in the ISR when the
DACIA channel has received a full data word. This occurs at about
the 9/16 point through the stop bit. The processor must read the
RDR before the next stop bit, or an overrun error occurs. Figure 12
shows the relationship between IRQ and RxD for the continuous
Data Receive mode.

CAUTION:

When the Baud Rate Generator is the clock source, writing
to the Control or Format Registers of a channel with an active
receiver can result in loss of data. Do not write to the Con-
trol or Format Registers when the receiver is shifting in data.
This precaution is not necessary on channels using the
external clock option, i.e., RxC.

CHAR #n + 3 ]

CHAR #n CHAR #n + 1 CHAR #n + 2
| 1
/ __ A o R — N . N
nx;] 1 By | By By| P 4 B, | B, By| P f B, | B, By| P | 4 4 B, | B, By| P / L
START STOP! START STOP! START STOP! START " stoe!
| | | !
s \ 7 L
y 3
IRQ PROCESSOR Y
INTERRUPT OCCURS
ABOUT 9/16 INTO
LAST STOP BIT PROCESSOR MUST READ
PARITY OVERRUN, PROCESSOR READS RECEIVER DATA IN THIS
AND FRAMING ERROR ISR, CAUSES TIME INTERVAL, OTHERWISE
UPDATED ALSO IRQ TO CLEAR OVERRUN OCCURS
Figure 12. Continuous Data Receive
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EFFECTS OF OVERRUN ON RECEIVER contains the last word not read by the MPU and all following data
is lost. The receiver will return to normal operation when the RDR
is read. Figure 13 shows the relationship of IRQ and RxD when
overrun occurs.

If the processor does not read the RDR before the stop bit of the
next word, an overrun error occurs, the overrun bitis setin the ISR,
and the new data word is not transferred to the RDR. The RDR

CHAR #n CHAR #n + 1 CHAR #n + 2 CHAR #n + 3
_\ _l- 7 -l_ -l- o 1
RxD:ITI B, | B, By| P / By | B, ) By| P / B, | B, ) By| P / 4 |8 |8 _- By
sropl s

TART o STOP| START - smp’ START - |srop‘ START

ma | ] |

PROCESSOR

1 X CHAR #n + 2

INTERRUPT MPU DOES MPU READS IRQ.
FOR RECEIVER NOT READ ISR CHAR #n + 1
DATA REGISTER RDR. OVERRUN CLEARS IRQ IS LOST
FULL BIT SET

-

Figure 13. Effects of Overrun on Receiver

RECEIVE BREAK CHARACTER

In the event that a Break character is received by the receiver, the next character is to be received normally. Figure 14 shows the rela-
Break bit is set. The receiver does not set the RDRF bit and tionship of IRQ and RxD for a Receive Break Character.
remains in this state until a stop bit is received. At this time the

CONTINUOUS "“BREAK" STOP —\/
RxD | B, By| P $ B8, B P, v t [8: ], Y %
smps i STARY STOP| START

S'ro'PI 2
% T TT
| 0 . 10
-dd
I L‘ NO —» NO INTERRUPT T

|

]
=]

MORE SINCE RECEIVER. NORMAL
oo processor 'NTERRUPTS  DisaBLED UNTIL RECEIVER
FOR INTERRUPT FIRST START BIT INTERRUPT
RECEIVER WITH BREAK AND FRAMING ERROR BIT SET.
DATA REGISTER EVEN PARITY CHECK WILL ALSO GIVE A PARITY
FULL ERROR BECAUSE ALL ZEROS (CONTINUOUS

BREAK) REPRESENT EVEN PARITY.

Figure 14. Receive Break Character
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FRAMING ERROR

Framing error is caused by the absence of stop bit(s) on received
data. The framing error bit is set when the RDRF bit is set. Sub-
sequent data words are tested separately, so the status bit always

Dual Asynchronous Communications Interface Adapter (DACIAy

reflects the last data word received. Figure 15 shows the relation.
ship of IRQ and RxD when a framing error occurs.

e ————
STOP STOP START STOP STOP START
1 2 / 1 2 /
RxD T T
S Be|P|VY ' ¥/ B, | B, ;’ B, | B, l B [Bs| P | N7 Bq
STOP  gTOP ,START STOP | STOP START
1 2 £ L 2
RxD v ¥
8. | p B8 |8, |88, |8 |8
(ACTUAL) . o M ) G i 3 e P/ el
] / | |||
NOTES: 1. FRAMING ERROR DOES NOT M‘:’SSING
- INHIBIT RECEIVER OPERATION. :lf" PROCESSOR
INTERRUPT,
2. IF NEXT DATA WORD IS OK, FRAMING
FRAMING ERROR IS CLEARED. ERROR
BIT SET
Figure 15. Framing Error

PARITY ERROR DETECT/ADDRESS
FRAME RECOGNITION

The Parity Status bit (ISR bit 2) may be programmed to indicate
parity errors (ACR bit 0 = 0) or to display the parity bit received
(ACR bit0 = 1).

In applications where parity checking is used, one of the parity
checking modes is enabled by setting bits 2, 3 and 4 of the For-
mat Register to the desired option and bit 0 of the Auxiliary Con-
trol Register is reset to 0. Then, when the RDRF bit (bit 0) is set
in the ISR, the PAR bit (bit 2) will be set when a parity error is
detected.

In multi-drop applications, the parity bit is used as an address/data
flag. It is set to 1 for address frames and is 0 on data frames. For
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this type of operation, bit 0 of the ACR is set to a 1 and bits 2, 3
and 4 of the FR select a parity checking mode. Then, ISR bit 2 will
be settoa 1 by incoming address frames and it will be a0 on data
frames.

COMPARE MODE

The Compare Mode is automatically enabled, i.e., the channel is
put to sleep, whenever data is written to the Compare Data
Register. NOTE: Bit 6 of the Control Register must be set to 0 to
enable access to the Compare Data Register. When the channel
is in the compare mode, the RDRF bit (bit 0 of the ISR) is forced
toa 0. Upon receipt of a matching character, normal receiver oper-
ation resumes and the RDRF bit (bit 0 of the ISR) will be set upon
receipt of the next character.
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SPECIFICATIONS
DACIA READ/WRITE WAVEFORMS

—@® @ — ©)] -
RSO-RS2 —— 7 3 "
RIW 7777001107 l \_
f—® | R
\._~@~.Il e (8) ! —— (®)— _.@.!
D0-D7 % 4 7 4 [

}‘—* —————===HEAD CYCLE - f‘ —— WRITE CYCLE— —-.

L

DACIA READ/WRITE CYCLE TIMING
(Vec = 5 Vdc £5%, Vgg = 0 Vdc, Ty = T to Ty, unless otherwise noted)

1 MHz 2 MHz 3 MHz
Number Characteristic Symbol Min. Max. Min. Max. Min. Max. Unit
1 R/W, RS0-RS2 Valid to CS Low (Setup) Tasti 0 - 0 &= 0 o ns
2 CS Low to RAW, RS0-RS2 Invalid (Hold) Tan 45 - 45 - 45 == ns
3 CS Pulse Width Tep 640 — 320 — 210 — ns
6 CS Low to Data Valid (Read) Teov - 340 = 245 = 210 ns
8 CS High to Data Invalid (Read) Teor 10 50 10 50 10 50 ns
9 Data Valid to CS High (Write, Setup) Tosu 20 — 20 — 20 — ns
10 CS High to Data Invalid (Write Hold) Teow 0 | - 30 - | 30 = ns

1-133



R65C52

DACIA TRANSMIT/RECEIVER WAVEFORMS

Dual Asynchronous Communications Interface Adapter (DACIT)

. ——/\—>
e Axe /LGN
2 —
™D
—] n—@
iRQ
Ok
CTS, DCD, DSR ,
@ * -~
cs
@)
RTS, DTS
TRANSMIT/RECEIVE AND INTERRUPT ACKNOWLEDGE TIMING
(Veec = 5 Vdc £5%, Vgg = 0 Vdc, T, = T, to Ty, unless otherwise noted)
| Number | Characteristic | symboi Min. Max. unit |
TRANSMIT/RECEIVE TIMING
12 Transmit/Receive Clock Rate toy 250 — ns
13 Transmit/Receive Clock High teH 100 - ns
14 Transmit/Receive Clock Low toL 100 — ns
15 TxC, RxC to TxD Propagation Delay too — 285 ns
16 TxC, RxC to IRQ Propagation Delay tor — 250- ns
17 CTS, DCD, DSR Valid to TRQ Low ten — 150 ns
18 IRQ Propagation Delay (Clear) tno — 150 ns
19 ATS, DTR Propagation Delay touy — 150 ns
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ABSOLUTE MAXIMUM RATINGS*

Parameter Symboal Value Unit *NOTE: Stresses above those listed may cause permanent
- Supoly Vollage Ve —031t0 +70 vdo damage tothe devicg. Thisis a stress rating only anq functional
Mgt operation of the device at these or any other conditions above

Input Voltage Vin -03toVge +03 | Vde those indicated in other sections of this document is not implied.
" Output Voltage Vour -03to Ve +03 | Vde Exposure to absolute maximum rating conditions for extended

F-()pjating ————s T °C periods may affect device reliability.
A

Commercial Oto +70
Industrial -40to +85

—agrage Temperature Tse -55t0 +150 °©

OPERATING CONDITIONS

Parameter Symbol Value

Supply Voltage Vee 5Vi5%

Temperature Range Ta
Commercial 0to 70°C
Industrial —-40°Cto +85°C

DC CHARACTERISTICS
(Vee = 50V £5%, Vg = 0, T, = T_to T, unless otherwise noted)

Parameter | Symbol |  Min Typ Max Unit Test Conditions

Input High Voltage | Vi Vv
Except XTALI and XTALO +20 - Ve + 03
XTALI and XTALO - +24 — Vee + 03

Input Low Voltage Vi Vv
Except XTALI and XTALO -03 - +08
XTALI and XTALO | -03 —_ +04

Input Leakage Current I = 10 50 A Viy = OVto 50V

R/W, RES, RS0, RS1, RS2, RxD, CTS, DCD, DSR, RxC, Vge = 525V
C, CS

Input Leakage Current for Three-State Off lrsi — 2 10 A Vi = 04Vio 24V
DO"D? VCC = 525V

Output High Voltage Vor +24 — — i Vv I Vee = 475V
|

DO-D7, TxD, CLK OUT, RTS, DTR - | loao = —100 pA

QOutput Low Voltage VoL — — +04 " Ve = 475V
DO-D7, TxD, CLK OUT, RTS, DTR loap = 16 MA

Ou_lg_gt Leakage Current (Off State) lore — 2 +10 yA Vee = 525V
IRQ Vou7 = 0to 24V

Power Dissipation Pp - — 10 mW/MHz

Input Capacitance Cin Vee = 50V
Except XTALI and XTALO — — 5 pF Vi = OV

XTALI and XTALO — —_ 10 pF f = 2MHz

Eglges Ta = 25°C

Output Capacitance Cour - 10 pF

Notes:

1. All units are direct current (dc) except for capacitance.
2. Negative sign indicates outward current flow, positive indicates inward flow.
m values are shown for Ve = 50V and T, = 25°C.
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PACKAGE DIMENSIONS

40-PIN CERAMIC DIP

T 31 -—f'—_*' MILLIMETERS INCHES
! DIM | MIN | MAX | MIN | MAX
Y L B A | s0.29 | 51.31 | 1.980 | 2020
B8 | 1511 | 15.88 | 0595 | 0.625
3 20 __l_ l c 254 | 419 ]| 0.100 | 0.165
—— D 038 | 053 | 0015 | 0.021
A F 076 | 127 | 0.030 | 0050
G 254 B5C 0.100 BSC
-1 - F ' H 0.76 | 1.78 | 0.030 | 0.070
1 c J 020 | 033 | 0008 | 0.013
} K 254 | 419 | 0100 | 0.185
‘ I N ’ L | 1460 | 15.37 | 0575 | 0605
Hwl t'L K M 0° 10° | o° 10°
D G 4 ‘o- —-— Ml N_| ost| 1520020 [ 0.080
40-PIN PLASTIC DIP
—
R MILLIMETERS INCHES
40 - 21 OIM | MIN | MAX | MIN | mAX
!j A | s182 | 5232 | 2040 | 2.060
| B 8 1346 | 1397 | 0530 | 0.550
(< 356 | 508 | 0140 | 0.200
1 20 D 038 | 053 | 0015 | 0.021
E’v bl - pi F 102 | 152 | 0040 | 0.080
| A 1 cr‘L‘_“ G | 25485C_ | 01008SC
' N H 165 | 2.16 | 0.065 | 0,085
:*n B "'.,{1 p 10N nnnnn 1 J 0.20 { 030 | 0.008 | 0.012
ﬂf\ 7’? ’MY ?‘G 3 r ’ ff{ X T o K 330 | 432 ] 0130 | 0.170
s Vi v J L 15.24 BSC 0.600 BSC
"H" ~Gle F ofep . M [ 72 | 100 | 7° | 10°
N 051 | 1.02 | 0.020 | 0.040

44-PIN PLASTIC LEADED CHIP CARRIER (PLCC)
SEATING PLANE

MILLIMETERS INCHES
DM MIN MAX MIN MAX

i A 414 439 | 0163 | 0173

» Al 1.37 1.47 0054 | 0058
/ A2 23 248 0.091 0097
[ 0457 TYP 0.018 TYP
| o 1745 | 1760 | 0687 | 0693

| D1 15.48 | 1656 | 0.648 | 0.852
D2 | 1262 | 1278 | 0.497 | 0.503

03 15.75 REF 0.620 REF
| e 127 8SC 0.050 BSC
TOP VIEW SIDE VIEW [ n 1157YP 0,045 TYP
J 025 TYP 0.010 TYP
°
CHAM.J x 45 : e o107

089 TYP 0.035 TYP

R R
é;r:g( A 1 A1 025 TYP 0010 TYP
” A2

SECTION A-A
TYP FOR BOTH AXIS (EXCEPT FOR BEVELED EDGE)

r—

o

Hb

CHAM. 11 PINS EJECTOR PIN MARKS

h x 45° PER SIDE 4 PLCS BOTTOM OF

3PLCS EQUALLY PACKAGE ONLY
SPACES (TYPICAL)
BOTTOM VIEW
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