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YTZ420

General Description

YTZ420 is a communication controller intended for use
in a node of fieldbus operating per International standard,
IEC 1158. YTZ420 is based on a latest sub micron
CMOS technology. Its provides 100% compatible Physi-
cal Layer functionality to IEC 1158-2, and ISA S50.2.
Lower part of Data Link Layer is also implemented to
conform IEC Committee Draft SC65C(Secretariat) 106.
See Figure 1 for block diagram. A low power consump-
tion feature of YTZ420 is an ideal solution for Intrinsic-
Safety (1.S.) devices. YTZ420 shall be used in coopera-
tion with a microcontroller / microprocessor that serves
for higher part of communication protocol.

Features

General

® Small Package: 44 pin plastic QFP

©® .ow Power consumption: less than 3mW

©® Wide supply voltage range: 3~5V

® Flexible 8 bit parallel interface directly connectable to
both Intel and Motorola type microcontrollers

©® Two-mode DMA interface to reduce interrupts

® Programmable prescaler to allow 0.5, 1, 2, 4, 8, and
16MHz clock input

Physical Layer

® 100% compatible to IEC 1158-2

® Data rate: 31.25kbps and 1Mbps

® Manchester encoder/decoder

® Two useful signal driving methods including standard
MDA-MAU interface

® Automatic correction of signal polarity

® Addition and deletion of preamble, start- and stop-de-
limiters

® Internal Jabber timer (4096 bit time)

@ Internal and external loop back capability for self diag-
nostics

Data Link Layer

® Automatic calculation of 16 bit FCS

® Internal data buffers to reduce microcontroller overhead
(32 stage transmit-FIFO and 32 stage receive FIFO)

® DL-timer (NODE time and Token hold time)

® Timers for time-dependent operation

Applications

® Distributed Control System
® Single Loop Controller

® Temperature Controller

® Field transmitter

® Field actuator
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Figure 1 Block Diagram of YTZ420
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Absolute Maximum Ratings

Description Symbol Min Max Unit Condition
Supply Voltage VoD Vss-0.5 Vss+7.0 \%
Input Voltage Vi Vss-0.5 VpD+0.5 \
Output Voltage Vo Vss-0.5 | Vbp+0.5 \"
Operating Temperature Topr -40 85 C
Storage Temperature Tstg -40 +125 T
Input HIGH Current Ion - +20 mA Vo = VpD
Input LOW Current ToL -20 - mA Vo=0V
Power Dissipation Pp 0 100 mW
Recommended Operating Condition
Description Symbol Min Max Unit Condition
Supply Voltage VbD 2.7 5.5 \%
Ambient Temperature Ta 0 70 C
Clock Frequency FcLk 0.5 4 MH:z VbD = 3V
0.5 16 VoD =5V
Package YTZ420 also provides various timers for time-critical

YTZ420 is packaged in a plastic surface-mount flat pack-
age (QFP) of 44 pins to occupy minimum space in your
electronicsciruit bodrd. Figure 2 shows the package
dimension.

How it works

YTZ420 transmits data blocks of assigned length stored
in the transmit FIFO buffer by adding preamble, start-de-
limiter, frame check sequence (FCS) and end delimiter.
It also observes input signal to find preamble for bit syn-
chronization and start-delimiter for octet synchroniza-
tion. It stores received data into the receive FIFO buffer
by deleting preamble, delimiters and FCS. A DMA inter-
face capability does them without making interrupt to the
microcontroller.

YTZA420 evaluates validity of received frames by delim-
iters and FCS to generate an interrupt when an error is
detected.

part of Data Link Layer. They are NODE Time timer,
Remaining timer for token holding time, timer to guaran-
tee minimum time period between data frame and timer
to detect inactivity of the fieldbus.

[ Preamble | Start | Data [ Fcs | End]
Transmit Receive
DMA 1 Interrupt
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Chip Specification

Pin Configuration

Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name
1 A4 12 MO0 23 TSTO 34 D5
2 RD*/E 13 MOI1 24 TSTI 35 - D6
3 WR*/RW 14 MO2 25 RQ 36 D7
4 CS* 15 MO3 26 ACK* 37 MPUTYP
5 CLK 16 MO4 27 RDY 38 PSEL
6 VSS 17 VoD 28 Vss 39 VbD
7 RESET* 18 Vss 29 DO 40 Vss
8 MSO0 19 TxS 30 D1 41 A0
9 MS1 20 TxE*/ADD 31 D2 42 Al
10 MS2 21 RxS 32 D3 43 A2
11 INT* 22 RxA 33 D4 44 A3

Asterisk (*) indicates negative (LOW active) signal
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Signal Description

Signal Pins I/0 Description
VDD 17, 39 - Power supply. 3~5V DC (5%) is expected.
VSS 6, 18, - Ground level
28, 40
RESET* 7 I Reset input. LOW input at this pin and at least four (4) cycle of CLK
input are required to reset YTZ420.
CLK 5 1 Clock input. Frequency is expected as one from 1, 2, 4 and SMHz.
CS* 4 I Chip Select. A LOW input to this pin enables bus access to YTZ420.
A0-A4 1,42-44 1 Address input from host processor.
DO-D7 29-36 /O | Data bus for host processor. These pins are initialized to high imped-
ance by reset.
MPUTYP 37 I Selects bus operation type:

Low: Intel type 8 bit bus

HIGH: Motorola type 8 bit bus

PSEL 38 I Selects bus access protocol:

LOW: asynchronous bus cycle to use RDY signal
HIGH: RDY signal is not used.

RD*/E 2 1 Read strobe (RD*) in Intel mode (MPUTYP = LOW)
Enable (E) in Motorola mode (MPUTYP = HIGH)
WR*/RW 3 I Write strobe (WR*) in Intel mode (MPUTYP = LOW)

Read/Write select (R/W*) in Motorola mode (MPUTYP = HIGH)

RDY 27 O | Access ready signal to host processor. This signal is available only
when PSEL = LOW. This signal is always HIGH when PSEL = HIGH.
This signal is initialized to HIGH by reset.
INT* 11 O | Interrupt to host processor. This signal is initialized to HIGH by reset.
RQ 25 O | Data transfer request to DMA controller.
ACK* 26 I Data transfer acknowledge from DMA controller.
TxS 19 O | Transmit signal to medium attachment unit. This signal is a Manches
| ter-encoded and initialized to LOW by reset. This signal stays LOW
when YTZ420 is not transmitting or in internal loop back mode.
TxE*/ADD 20 O | Transmit control to medium attachment unit.
RxS 21 I Receive Signal from medium attachment unit
RxA 22 I Receive activity (carrier detect) from medium attachment unit
TSTO-TSTI 23-24 I Input for chip test. These pins should be connected to Vss in normal
operation.
MS0-MS2 8-10 I Input for chip test. These pins should be connected to Vss in normal
operation.
MO0-MO4 12-16 O | Output for chip test. These pin should be kept open in normal opera-
tion.

Note: Since INT*, RDY and RQ outputs are not “open-drain” type, you are not able to make wired-or with other signals.
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DC Characteristics
Description Symbol Min Max Unit Condition
High Input Voltage VH 22 - v Vop =3.0VE10%
3.5 - Vop = 5.0VE10%
LOW Input Voltage ViL - 0.5 \% Vop = 3.0VE10%
- 1.0 Vop = 5.0VE10%
High Output Voltage VoH Vbp-0.6 - A% VbD = 3.0V,
IoH = -1mA
Vbp-1.0 - Vop = 5.0V,
IoH = -2mA
Low Output Voltage VoL Vss+0.4 v Vop = 3.0V, JoL = ImA
Vss+0.4 Vop = 5.0V, IoL = 2mA
Supply Current Icc - 0.2 mA Static Operation *
Input Capacitance CIN - 8 pF Ta=25C, FcLk=1MHz
Output Capacitance Court - 10 pF Vpop = VI=0V
/0O pin capacitance Cio - 12 pF

* Static Operation:

FcLx = IMHz; Vop = 5.0V; DO-D7 = Vpp, RxS = RxA = TSTO-TST1 = MS0-MS2 = Vss;

RESET* = Vpp; Other inputs = VDD; all outputs are open.




YTZ420

VANARA

AC Characteristics
3V + 10% operation

Description Symbol Min | Max | Unit Condition
0.50+0.1% PRD ¢=18
Clock frequency FcLk 1.0+0.1% |MHz| CLOCK®? =008
2.0+0.1% CLOCK ¢ =018
4.0£0.1% CLOCK ¢ =108
CLK pulse width (LOW) tPwL 100 - ns
CLK pulse width (HIGH) tPWH 100 - ns
RESET* pulse width tRST 4 - tCYC stays in LOW
Bit time of RxS tBT 32409 Us
Rise time of RxS, RxA tIR - 100 ns
Fall time of RxS, RxA tIF - 100 ns
Positive jitter of RxS tpJ - 0.15 | tsr
Negative jitter of RxS tPN - 0.15 | tsr
RxA setup time tCDS 0 - ns
RxA hold time tCDH 0 - ns
RD* pulse width tPWRD 200 - ns
WR* pulse width tPWWR 200 - ns
E pulse width tPWEH 200 - ns
Address setup time tAs 9 - ns
Address hold time tAH 0 - ns
Data setup time tDs 2 - ns
Data hold time tDH 9 - ns
CS* setup time tcs 0 - ns
CS* hold time tCH 0 - ns
R/W* setup time tRWS 1 - ns
R/W* hold time tRWH 1 - ns
Data output delay time tDDR - 86 ns
Read data hold time tDHR 14 6542 ns
RDY output delay time tRDW - 60 ns
RDY pulse width tPWRL 0 4 tcyc
RDY hold time tRDWH 0 - ns
Read data valid to RDY tDVR - 1 tcyc Period(RDY=LOW)
TxS to TxE/ADD (jitter) tICR -3.5 3.5 ns
TxS to TxE/ADD (jitter) tIsM -0.7 0.7 ns
ACK* setup time tAKS 3 - ns
ACK* hold time tAKH 0 - ns
RQ clear time tRQC - 60 ns

Vb = 3.0V £ 10%, TA = -40~85C, Output Load = SOpF.

Note ¢ : PRD bit in Clock Mode register and CLOCK bits in Mode register
¢ 2: Data bus is in Hi-z status at tbpHR Max
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5V = 10%operation

Description Symbol Min | Max | Unit Condition
0.50+0.1% PRD ¢=18
1.0+0.1% MHz| CLOCK ¢=008
Clock frequency Fcrk 2.0x0.1% CLOCK #=018
4.0£0.1% CLOCK ¢= 108
8.0+0.1% CLOCK ¢=118
16.0+0.1% PRD %= 1B
CLK pulse width (LOW) tPWL 25 - ns
CLK pulse width (HIGH) tPWH 25 - ns
RESET* pulse width tRST 4 - tcyc stays in LOW
Bit time of RxS tBT 32+0.9 Us 31.25kbps
1.0+0.025 us 1Mbps
Rise time of RxS, RxA tiR - 100 ns
Fall time of RxS, RxA tIF - 100 ns
Positive jitter of RxS tpJ - 0.15 tBT
Negative jitter of RxS tPN - 0.15 tBT
RXA setup time tCDS 0 - ns
RxA hold time tCDH 0 - ns
RD* pulse width tPWRD 50 - ns
WR* pulse width tPWWR 50 - ns
E pulse width tPWEH 50 - ns
Address setup time tAS 5 - ns
Address hold time tAH 0 - ns
Data setup time tDS 2 - ns
Data hold time (DH 5 - ns
CS* setup time tcs 0 - ns
CS* hold time {CH 0 - ns
R/W* setup time tRWS 1 - ns
R/W* hold time tRWH 1 - ns
Data output delay time tDDR - 39 ns
Read data hold time tDHR 5 36492 ns
RDY output delay time tRDW - 30 ns
RDY pulse width tPWRL 0 4 tcyc | Period(RDY=LOW)
RDY hold time tRDWH 0 - ns
Read data valid to RDY tDVR - 1 tcyc
TxS to TxE/ADD (jitter) UCR -1.5 1.5 ns
TxS to TXxE/ADD (jitter) tIsm -0.6 0.6 ns
ACK* setup time tAKS 3 - ns
ACK* hold time tAKH 0 - ns
RQ clear time tRQC - 30 ns

Vop = 5.0V £ 10%, TA = -40~85°C, Output Load = 50pF.

Note ¢ : PRD bit in Clock Mode register and CLOCK bits in Mode register
¢ 2: Data bus is in Hi-z status at tbHR Max
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5V + 5% operation

Description Symbol Min | Max | Unit Condition
0.50%0.1% PRD ?=18
1.0+0.1% |MHz| CLOCK ¢ =008
Clock frequency FcLk 20+0.1% CLOCK ¢ =018
4.0x0.1% CLOCK ¢ = 108
8.0x0.1% CLOCK ? =118
16.0+0.1% PRD ¢= 18
CLK pulse width (LOW) tPWL 25 - ns
CLK pulse width (HIGH) tPWH 25 - ns
RESET* pulse width tRST 4 - tcyc stays in LOW
Bit time of RxS tBT 32409 Us 31.25kbps
1.0£0.025 us 1Mbps
Rise time of RxS, RxA tiR - 100 ns
Fall time of RxS, RxA tIF - 100 ns
Positive jitter of RxS tpJ - 0.15 | tBT
Negative jitter of RxS tPN - 0.15 | tBT
RxA setup time tCDS 0 - ns
RxA hold time tCDH 0 - ns
RD* pulse width tPWRD 50 - ns
WR* pulse width tPWWR 50 - ns
E pulse width tPWEH 50 - ns
Address setup time tAS 5 - ns
Address hold time tAH 0 - ns
Data setup time tDS 2 - ns
Data hold time tDH 4 - ns
CS* setup time tcs 0 - ns
CS* hold time tCH 0 - ns
R/W* setup time tRWS 1 - ns
R/W* hold time tRWH 1 - ns
Data output delay time tDDR - 30 ns
Read data hold time tDHR 20 3242 ns
RDY output delay time tRDW - 26 ns
RDY pulse width tPWRL 0 4 tcyc | Period(RDY=LOW)
RDY hold time tRDWH 0 - ns
Read data valid to RDY tDVR - 1 tcyc
TxS to TXxE/ADD (jitter) tICR -1.5 1.5 ns
TxS to TxE/ADD (jitter) tISM -0.6 0.6 ns
ACK* setup time tAKS 3 - ns
ACK* hold time tAKH 0 - ns
RQ clear time trRQC - 26 ns

VoD = 5.0V£5%, TA = 0~70C, Output Load = 50pF.

Note ¢ : PRD bit in Clock Mode register and CLOCK bits in Mode register
#2: Data bus is in Hi-z status at toHR Max
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Package Dimension
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Figure 2 Package Dimension
Note: As this package is rectangular, vertical and horizontal sizes are same.
Unit: mm

10



YTZ2420 MAMAA

[MEMO]

11



VARIAKA | YTZ420

~N
( IMPORTANT NOTICE

1. Yamaha reserves the right to make changes to its Products and to this document
without notice. The information contained in this document has been carefully checked
and is believed to be reliable. However, Yamaha assumes no responsibilities for
inaccuracies and makes no commitment to update or to keep current the information
contained in this document.

2. These Yamaha Products are designed only for commercial and normal industrial
applications, and are not suitable for other uses, such as medical life support equipment,
nuclear facilities, critical care equipment or any other application the failure of which could
lead to death, personal injury or environmental or property damage. Use of the Products
in any such application is at the customer's sole risk and expense.

3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR
SPECIAL DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR
IMPROPER USE OR OPERATION OF THE PRODUCTS.

4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS
ARE SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR
ANYTHIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION
OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA
SPECIFICALLY EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD
PARTY ARISING FROM OR RELATED TO THE PRODUCTS' INFRINGEMENT OF ANY
THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE PATENT,
COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY.

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA
ASSUMES NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR
OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH
RESPECT TO THE PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
\_ PARTICULAR USE AND TITLE. )

(—————— agincy ——— ) —— YAMAHA CORPORATION ————

Address inquiries to:
Semiconductor Sales & Marketing Department

m Head Office 203, Matsunokijima, Toyooka-mura,
Iwata-gun, Shizuoka-ken, 438-0192
Tel. +81-539-62-4918 Fax. +81-539-62-5054

® Tokyo Office  2-17-11, Takanawa, Minato-ku,
Tokyo, 108-8568
Tel. +81-3-5488-5431 Fax. +81-3-5488-5088

® Osaka Office  Namba Tsujimoto Nissei Bldg. 4F
1-13-17, Namba Naka, Naniwa-ku,
Osaka City, Osaka, 556-0011
Tel. +81-6-6633-3690 Fax. +81-6-6633-3691

m US.A. Office  YAMAHA Systems Technology
100 Century Center Court, San Jose,
CA 95112
. J Tel. +1-408-467-2300 Fax. +1-408-437-8791
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