AMERICAN MICROSYSTEMS, INC.

Features

[ 500kHz Data Rates

L Internal Sync Detection

[ Fill Character Register

L] Double Buffered Input/Output
1 Bus Oriented Outputs

] 5-8 Bit Characters

] Odd/Even or No Parity

_l Error Status Flags

(] Single Power Supply { + 5V)
"] Input/Output TTL-Compatible
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I Pin Configuration

Universal Synchronous
Receiver/Transmitter

General Description

The S2350 Universal Synchronous Receiver Transmitter
(USRT) is a single chip MOS/LSI device that totally
replaces the serial-to-parallel and parallel-to-serial con-
version logic required to interface a word parallel con-
troller or data terminal to a bit-serial, synchronous
communication network.

The USRT consists of separate receiver and transmitter
sections with independent clocks, data lines and status.
Common with the transmitter and receiver are word
length and parity mode. Data is transmitted and received
in a NRZ format at a rate equal to the respective input
clock frequency.
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$2350

Data messages are transmitted as a contiguous character
stream, bit synchronous with respect to a clock and

(TSO). The transmitter is buffered to allow a full charac-
ter time to respond to a transmitter buffer emptly

AMI1

S2350

A.C. (Dynamic) Electrical Characteristics* (Voo = 5.0V +5%; Ty =0°C to + 70°C unless otherwise noted)

character synchronous with respect to framing or (TBMT) request for data. Data is tran?,rflitted in a NRZ. Symbol Parameter Min. | Typ.| Max. | Unit | Condition
“syne” characters initializing each message. The USRT fnrma.t changing on the positive transition of t!‘ne t,raniiu1 TCP, RCP | Clock Frequency DC | 7500 | kHz | B
receiver compares the contents of the internal Receiver  mitter clim:l_c (TCP). _The character transmiltterdf
Sync Register with the incoming data stream in a bit register is. inserted into _the data message if a} ata
transparent mode. When a compare is made, the character is not loaded into the transmitter aiter a Input Pulse Widths
receiver becomes character synchronous formatting a 5, TBMT request. Prco l Transmit Clock 900 | nsec | CL = 20pF
6, 7, or 8-bit character for output each character time. .
The receiver has an output buffer register alluwil?g a Typical Applications Prep Receive Clock 900 nsec 1TTL Load
full character time to transfer the data out. The receiver Prst Reset 500 nsec
saus ouputs indcte rceved daa avalable WAL o cr peipherl Pros | Transmit Daia S
sync character r«:r:ﬂn:ei*-.a'ua#di (SCR). Status bits are available ] Communication Coneentrators Prrs Transmit Fill Strobe 200 nsee
on individual output lines and can also be multiplexed | ntegrated Modems Prss Receive Sync Strobe 200 asec
ot the outyt dta v o bus orpaed WAL | i, Spu Terminal
The USRT transmitter outputs 5, 8, 7, or 8-bit charac- O Time Division Multiplexing PRDE Receive Data Enable 400 nsec | Note 1
ters with correct parity at the transmitter serial output (7 Industrial Data Transmission Pswg Status Word Enable 400 nsec Note 1
Prr I Receiver Restart e 500 | | nsec
Absolute Maximum Ratings Switching Characteristics )
st i R aRh s ! s Trso Delay, TCP Clock to Serial Data Out 700 | nsec
ﬂmbientTempe;ttu-;eUnE;rBias..,,......‘.‘...........,.....,.....‘_j::::::::::::.:éﬁﬁnéﬁ;;ﬂnggzg S Delay, TCP Clock to TBMT Output 14 | psec
B P vl Haspeet ta OHOUND . B veiid o T s Traer | Doay T08 s TEMT 00| e
Negative Voltage on any Pin with Respect to GROUND ..o i D EiTei e i - 7éw STS ay, i Statai okt 00} nabe
Powsr Disgipation . o .. i ol vl i S bl waden sl B e o 0 Taras Delay, SWE, RDE to Data Outputs 200 | naea TTTL Load
2 ) Pt Hold Time SWE, RDE to Off State 400 | nsec | Cp - 130pF
Tots Data Set Up Time TDS, TFS, RSS, CS 0 nsec
D.C. (Static) Electrical Characteristics” Voo =50V £5%; Ta= 0°C to + 70°C unless otherwise noted) ovtee Data Hold Time TDS l 00 e
: - o ks e Tpri Data Hold Time TFS, RSS 200 nsec
Symbol | Parameter o Min. | Typ. | Max. | Unit Condition Tens Control Set Up Time NDB1, NDB2, NPB, POE 0 | nsec
Vin i Input High Voltage 2.0 Voo k..V TenE Control Hold Time NDB1, NDB2, NPB, POE 200 nsec
Vi, Input Low Voltage - 0.5 +0.8 | Vv TrpA Delay RDE to RDA Output S 700 nsee
I Input Leakage Current 10 pA Vin=01o Vec V |
Von Output High Voltage 2.4 Vv ' Iop= - 100pA NOTE 1: Required to reset status and flags.
VoL | Output Low Voltage i +04 | V | IgL=16mA
Cin Input Capacitance 10 pF Vin=0Vi 1= I'OMHZ_
Cour | Output Capacitance 12 pF Vi =0V; f=1.0MHz
Icc Vee Supply Cur_l_'_ent ) B 1 | lﬁi] mA No Lﬂadi Veo -_E.25V i

*Electrical characteristics included in this advanced product description are objective specifications and may be subject to change.
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Figure 1. Timing Waveform :_ Figure 3. Transmitter Timing Diagram
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Pin Definitions Pin Definitions (continued)

Vin Vi, DBO BD1I DB2 DB3 DB4 DB5 DB6 DB7
Vin Vig X X X X X X X X
X — Output is in the OFF or Tri-State condition
DB0 — LSB of Receiver Output Register

DB7 — MSB of Receiver Qutput Register
The two unused outputs are held at Vg, in the output status condition.

0.124

Pin Label Function Pin Label * Function
(1) GND Ground (35) RDE RECEIVE DATA ENABLE. A Vy enables the data in the Receiver Output
Register onto the output data lines RDO—RD7. The trailing edge (Vy, to Vi
(2 Vo 5 Volts + 5% g1 p -
¥ {1:1 RE;;T I:;ASTER Ilcuasrﬂfr A Vp initializes both th | d transmitter. The transition) of RDE resets RDA to the Vo, condition.
. 1 initializes bo ¢ receiver and transmitter. - it
Transmitter Shift Register is set to output a character of all logic 1's. FCT is (7) FCT FILL CI_'IERA(?TER 'I'_RﬁNSMITTED- A 1'“'I'»{:th ﬂndFCtT 11;1;‘511'1’31‘1395 d&tﬁ,tfr:néﬁlilfi
reset to Vor, and TBMT set to Vg indicating the Transmitter Holding Register Trﬂl}ﬂmlttﬁl‘ Fill Register has been transferred to the dlransmilte
is empty. Register.
The receiver status is initialized to a Vi, on RPE, SCR, and RDA. The syne FCT is reset to Vor, when data is transferred from the Transmitter Holding
character detect logic is inhibited until a RR pulse is received. Register to the Transmitter Shift Register, or on the trailing edge (V1 to Vig) of
(15—22) D0—D7 DATA INPUTS. Data on the eight data lines are loaded into the Transmitter the SWE pulse, or when RESET is Viy. | ‘

Holding Register by TDS, the Transmitter Fill Register by TFS, and the FCT is multiplexed onto the RD6 output (27) when SWE is at Vy, and RDE is at
Receiver Sync Register by RSS. The character is right justified with the LSB at Vi,
D0 Far word longths less than B bits, the unused juputs ate ignored. Data (25) RSI RECEIVER SERIAL INPUT. Serial data is clocked into the Receiver Shift
fransmission is LK first. Register, least significant bit first, on RSI at a rate equal to the Receive Clock

(38) TDS TRANSMIT DATA STROBE. A Vy;, loads data on DU-D7 into the Transmitter frequency RCP.

Holding Register and resets THM1 108 Vot (37) RCP RECEIVE CLOCK. Data is transferred from RSI input to the Receiver Shift

(24) TFS TRANSMIT FILL STROBE. A Vi1, loads data on DO-DT into the Transmitter Register at the frequency of the RCP input. Each data bit is entered on the
Fill Register. The character in the Transmitter Fill Register is transmitted positive to negative transition (Vi to Vy,) of RCP.
whenever a new character is not Jonded in the allotted time. : {12) RDA RECEIVED DATA AVAILABLE. A Vpy indicates a character has been trans-

(23) RSS RECEIVER SYNC STROBE. A Vy; loads data on D0-D7 into the Receiver Syne ferred from the Receiver Shift Register to the Receiver Qutput Register.
Register. SCR is set to v{.:'H wheneveﬂr data in the E’Feceivﬂr Shift Register com- RDA is reset to Vor on the trailing edge (Vi1 to Vi transition) of RDE, by a Vi,
pares with the character in the Receiver Sync Register. on KRR or a Viy on RESET.

(9) TBMT TRANSMIT BUFFER EMPTY. A Vgy indicates the data in Fhe Traﬁnsmitter RDA is multiplexed onto the RDO output (33) when SWE is Vg, and RDE is Vi
Holding Register has been transferred to the Transmitter Shift Register and St i ‘
new data may be loaded. TBMT is reset to Vg, by a Vi, on TDS. A Vi on (8) SCR SYNC CHARACTER RECEIVED. A Voy indicates the data in the Receiver
RESET sets TBMT to a Vpy. Shift Register is identical to the data in the Receiver Sync Register.

TBMT is also multiplexed onto the RD7 output (26) when SWE is at Vy, and SCR is reset to a Vor, when the charaeter in the Receiver Shift Register does not
RDE is at V. - compare to the Receiver Sync Register, on the trailing edge (Vy, to Vg transi-

(6) TSO TRANSMITTER SERIAL OUTPUT. Data entered on D0-D7 are transmitted tion) of SWE, by a Vyj, on RR or a Vyiz on RESET.
serially, least significant bit first, on TSO at a rate equal to the Transmit Clock SCR is multiplexed onto the RD3 output (30) when SWE is a Vi, and RDE is V.
frequency, TCP. Source of the data to the transmitter shift register is the —— : e
Transmitter Holding Register or Transmitter Fill Register. (34) SWE STATUS WORD.ENABLE. A Vi, enables the internal status conditions onto

(36) TCP TRANSMIT CLOCK. Data is transmitted on TSO at the frequency of the TCP the output data tpey 1800 DI

. Data is transmitted on at the frequency of the .
input in a NRZ format. A new data bit is started on each negative to positive The trailing edge of SWE pulse resets FC':T, ROR, RPE, and SCR to V..
Lransition 1 Vir, to Vi) 0610 . (1) ROR RECEIVER OVERRUN. A Vo indicates data has been transferred from the
(26 — 33) RD7 —~RDO RECEIVED DATA OUTPUTS RD0O-RD7 contain data from the Receiver Qutput Receiver Shift Register to the Receiver (?utpuj; Register when RDA was still set
Register or selective status conditions depending on the state of SWE and RDE to Vou. The last data in the Output Register is lost.
per VIR IOLOWHIE TA%:e: ROR is reset by the trailing edge (Vy, to Vi) of SWE; a Vy, on RR, a Vi on
(34) (35) (33) (32) (31) (30) (39) (28) (27) (26) RESET or a Vo, to Vo transition of RDA.
S R R0, DL BRDE ROy, RR RO RDS - ROT OR i Iti ll[JL d onto the RD1 output (32) when SWE is Vy;, and RDE is V
enc< 18 .
ViL Vi X X X X X X X X ROR is multiplexed onto the outpu W 1 . IH
Vi Vim RDA ROR RPE SCR Vg, Voo FCT TBMT (10) RPE RECEIVER PARITY ERROR. A Vgy indicates the accumulated parity on the

received character transferred to the Output Register does not agree with the
parity selected by POE. RPE is reset with the next received character with cor-
rect parity, the trailing edge (Vy, to Viy) of SWE, a Vg, on RR or a Vig on
RESET.

RPE is multiplexed onto the RD2 output (31) when SWE is Vi, and RDE is Vg
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Pin Definitions (continued)

Pin Label Function

(13) RR RECEIVER RESTART. A Vy, resets the receiver section by clearing the status
RDA, SCR, ROR, and RPE to Vg.. The trailing edge of RR (Vy1, to Vi) also puts
the receiver in a bit transparent mode to search for a comparison, each bit time,
between the contents of the Receiver Shift Register and the Receiver Sync
Register. The number of data bits per character for the comparison is set by
NDB1 and NDB2. After a compare is made SCR is set to Vgg, the sync character
is transferred to the Receiver Output Register, and the receiver enters a word
synchronous mode framing an input character each word time.

NOTE: Parity is not checked on the first sync character but is enabled for every succeeding character.

(39) NDB1 NUMBER DATA BITS. The number of Data Bits per character are determined
by NDB1 and NDB2. The number of data bits does not include the parity bit.
NDB2 NDB1 CHARACTER LENGTH
Vi Vi 5 Bits
ViL Vin 6 Bits
Vig Vi, 7 Bits
Vig Viu 8 Bits

For character length less than B bits, unused inputs are ignored and unused out-
puts are held to Vgp. Data is always right justified with DO and RD0 being the
least significant bits.

(3) NPB NO PARITY BIT. A Vig eliminates generation of a parity bit in the transmitter
and checking of parity in the receiver. With parity disabled, the RPE status bit

is held at Vor..

(4) POE PARITY ODD/EVEN. A Vjy directs both the transmitter and receiver to
operate with even parity. A Vy, forces parity operation. NPB must be Vy, for
parity to be enabled.

(5) CS CONTROL STROBE. A Vj, loads the control inputs NDB1, NDB2, POE, and
NPB into the Control Register. For static operation, CS can be tied directly to

ground.
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