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ISDN BRI controller with S/T ref. pt. analog D/R

YTDA436 is a high-performance communication LSI for the ISDN BRI user-network interface
function (digital four-wire time-division full-duplex operation), supporting D channel layer 1

and layer 2 functions in one 100-pin SQFP chip.

YTDA436 supports layer 1 (physical layer) control function conforming to ITU-T
Recommendation 1.430 and fully supports layer 2 (LAPD protocol) function conforming to
ITU-T Recommendations Q.920 and Q.921. ETSI (European Telecommunication Standards
Institute) and North American standard operating modes are also supported.

In addition, YTD436 includes layer 3 processor interface function which operate in DMA
transfer mode or /O transfer mode. This gives a great advantage for mounting and functional
designing of both “active” (CPU on board) terminal equipment and “passive” (no CPU on

board) PC cards.

The layer 1 function has a built-in S/T reference point analog driver/receiver to support the S/T
reference point interface. In order to support the U interface, YTD436 also has a TTL interface
(no built-in analog driver/receiver) suitable for connecting to an NT1 chip or a DSU module.
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Features

1.

Layer 1 function

Conforms to ITU-T Recommendation 1.430 (1992 edition) and
TTC Standard JT-1430 (1997 edition) (default)
- 192 kbps transmission rate
- Interface structure : 2B + D (B = 64 kbps, D = 16 kbps)
- Frame assembling and disassembling function
- Collision control (built-in random number (Ri) reset),
priority control (built-in retransmission control), and state transition control
- Programmable T3 and T4 timers
Supports ETSI ETS 300 012 (April 1992) and ANSI T1.605 operating modes
Leased line capability (JT-1430-a)
Built-in driver and receiver
- TTL interface (when the driver / receiver is disconnected)
- No external relay or common-mode choke needed
- Supports 1-to-2 pulse transformer
Abundant Test functions (for testing and maintenance)
- Demo mode in which no switch simulator is needed.
- Three kinds of loop-back modes (Loop-back 1 to 3)
- INFO signals output for testing
- Test pulse output for pulse shape check
Multiframing capability
INFO1 transmission and INFO4 reception monitor pins
Power down monitor pin
1.430 transmission frame phase adjustment function

. Layer 2 function

Conforms to ITU-T Recommendation Q.920 (1992 edition) and Q.921 (1997 edition) and

TTC Standard JT-Q920 (1993 edition) and JT-Q921 (1998 edition)
- HDLC frame control (Flag control, FCS generation/checking,

Automatic zero insertion/deletion, Abort pattern transmission/detection, etc.)

- LAPD status control (Sequence control, Flow control, SAPI control)
- Built-in timer for time-out check
Supports ETSI ETS 300 125 (September 1991), National ISDN-1/2,
AT&T 5ESS 5E9 and Nortel DMS-100 S208-6 operating modes
Multilink capability

(circuit switching x 2 links, packet switching/teleaction communications x 2 links)

Automatic assigned TEl/non-automatic assigned TEI (VC/PVC)
Leased line mode (disable layer 2 function)
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3. Layer 3 interface function

» Connects to 8-bit or 16-bit microprocessor
(8086 family, 280 family, 6800 family, 68000 family)
e Operates in one of two data transfer modes :
- DMA transfer mode (with the built-in 16-bit address DMA controller)
- 1/O transfer mode (with the built-in FIFO)
» Primitive logical interface

4. B channel interface

» Data rate setting : 64 k, 56 k and 32 kbps
e Serial mode
- B channel I/O clock selection function
* Internal clock mode
Inputs/outputs the B channel data with 64 k, 56 k or 32 kHz internal clock
» External clock mode (PCM Highway mode)
Inputs/outputs the B channel data with a 128 k to 2048 kHz external clock
- B channel selection function
 Internal clock mode
Selects/switches B channel 1/O pins
» External clock mode (PCM Highway mode)
Selects/switches B channel time slots
» Parallel mode
- LSB/MSB switching function
- Bit shift function
- Data transfer mode
* DMA transfer mode with the DMA request function
/O transfer mode with the built-in FIFO
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5. Low-power operation
(Host processor clock control function, LSI internal clock freezing function)
6. High-performance CMOS technology
7. 100-pin SQFP
8. Single +5 volt supply

Applications
* ISDN telephone

Video telephone

Telemeter
« PBX

Terminal adapter (TA)
Other ISDN terminals
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Functional Comparison of YAMAHA ISDN S/T Reference Point Interface LSIs

YTD410 YM7405B YTD418 YTD423 YTD436
ITU-T Recommendation 1.430 1992 edition 1992 edition 1992 edition 1992 edition 1992 edition
Layer 1
TTC Standard JT-1430 1993 edition 1993 edition 1993 edition 1993 edition 1997 edition
ITU-T Recommendation  292° | 1902 edition | 1992 edition | 1992 edition | 1992 ediion | 002 edition
Layer 2 Q.921 1997 edition
(LAPD) JT-Q920 . o - - 1993 edition
TTC Standard JT-Q921 1993 edition 1993 edition 1993 edition 1993 edition 1998 edition
ETSI
ETS 300 012, ETS 300 125 v v v v
North American Switchs Wy Wy
National ISDN-1/2, AT&T 5ESS, Nortel DMS-100
) . . External External
SIT Reference Point Analog Driver / Receiver Internal Internal [YTD421] [YTD421] Internal
Cricuit Switching 1 2 2 2 2
Maximum D
Channel Links | Dch Packet Switching 1 2 2 2 2
(Teleaction Communication) 2
DMA Transfer | DMA Transfer
D Channel Layer 3 Data Transfer Method DMA Transfer | DMA Transfer | DMA Transfer or or
1/O Transfer 1/0 Transfer
HDLC Controller and
DMA Controller for B Channel Data External External External Internal External
DMA Trangfer | DMA era”Sfe'
B Channel Data Transfer Method — — — o _I_cr);nsfer /O Transfer
(Note 1)
B Channel Internal Clock Mode (kHz) 56, 64 64 64 32, 56, 64 32, 56, 64
B Channel External Clock Mode N v v v
Clock Output Function for CPU v v
Signal Output Function for Testing v v
Power Consumption during Operation (typ.) 65 125 75 85 75
) . 4
Power Consumption during Sleep (typ.) 2 30 21 1 0.6 (Note 2)
80pin QFP 80pin QFP . ) .
Package 100pin TQFP | 100pin TQFP 80pin QFP 100pin SQFP | 100pin SQFP
Notel: DMA transfer : Request function only
1/0 transfer : 4-byte FIFO
Note2: State at Lineinterface disconnection + Power down (SLEEP state)
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BLOCK DIAGRAM

User Network Interface Block Diagram

YTDA436 is the most-suited LSI for terminal equipment such as ISDN telephones and video telephones and for
PHS base stations.

YTD436 contains layer 1 and layer 2 functions, analog driver/receiver for the S/T reference point, DMA request
function for B channel data transfer, and DMA controller for D channel data transfer. Because of this, terminal
equipment can be optimally configured by adding few circuits such as the layer 3 control processor.
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Figure : User-Network Interface Block Diagram
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YTD436 Peripheral LSI Interface Block Diagram

’—H—‘ p1,82
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. LI2
YTD436 Memory Peripheral LS|
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Figure : YTD436 Peripheral LSI Interface Block Diagram
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YTD436 Internal Block Diagram

Microprocessor
bus

CLKOUT

|
i
W <
W & JVINa
! 8 = Twa
o]
| =
< E L[ o
W o wa ,
| |
o4
m yg
W 19[|0.U0D
W Ul |
|
e
5000 [PURIUI O
Jorsouah
A30[D

SNQ [eulaiu] | X20|q [0J1U0D [suUBYD g

<——{Hnq puteyo Tg

10F

10 29 ‘T9/MH ONAS

C U yooygjonuod g soke | ¥90(q [011U0d T IakeT | W\\\\\\\w_mm_ﬂ
W W W :w>_wuw~_:m>:n:
|
Alquissse a : Ajquiesse | AP W
Bung awely DIAaH ¥ awel INV/ZuN L puwosuel] m_m
ol | |
=
oHng H 1 !
g1l s 1 |
olng [01ju0d Uos1]|0o X ¥ ]
“fanoud | i |
H 3a : K ! aLi
Ajqwasses |p 11 [ Ajquessesip i o
awelyDIAH | a I alweIH 1 |
s i | an
\\\\\\\\\\\\\\\\\\\\\\\ i 01100 ¥ | e
|
aoe el yog : swel-lnIN ! m ]
i | |
I | uoeziuoiyouhs I ,
Jajing puueyo | e
4NQ puueyo ¢g : owely : ]
<=—{e4nq putep zg ¥ ¥ !
| | I |
Joyng puueyd Tg I 1 Y=Y
| 17da 2L o ” &_m
|
: | !
¥ L |

Figure : YTD436 Internal Block Diagram
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Pin Assignments

YTD436
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Figure : YTD436-S (100-pin SQFP) Pin Assignments [Top View]
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Min. M ax. Unit
Supply Voltage VoD -03 +7.0 \%
Input Voltage VIN -0.3 Vob + 0.3 \%
Operating Temperature Top 0 +70 °oC
Storage Temperature Tstg - 50 + 125 oC

(Based on ¥s=0.0V)

Recommended Operating Conditions

Supply Voltage 5V5%
Operating Temperature 0-70°C
(Based on ¥s=0.0 V)

-10 -
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DC Characteristics

(VDD =5 V+5 %, Top=0 - 70 °C)

Parameter Symbol | Condition Min. Typ. Max. Units
High-Level Input Voltage (CMOYS) VIH (Note 1) 0.8VpDp \%
Low-Level Input Voltage (CMOYS ViL (Note 1) 0.2Vpp \%
High-Level Input Voltage (TTL) VIH (Note 2) 2.2 V
Low-Level Input Voltage (TTL) ViL (Note 2) 0.8 Vv
High-Level Output Voltage  (CMOS) | Vor | |loH| < 10 pA | Vop - 0.4 v
Low-Level Output Voltage  (CMOS) VoL [loL] < 10 pA Voo +04 | V
High-Level Output Voltage (TTL) VoH (Note 3) 2.7 V
Low-Level Output Voltage (TTL) VoL (Note 3) 04 V
Low-Level Output Voltage (Open-D) | VoL (Note 4) 04 \%
Leakage Current I -10 10 HA
Off-State Leakage Current ILz (Note 5) -10 10 HA
(Note 6) 15 mA
Power Supply Current IpD (Note 7) 800 A
(Note 8) 120 HA

Note I With respect to X1, PSDET, PDET, PDSEL, WAKEUP, RESET, CLKSEL, TEST1, TEST2 pins
(except for the analog pins).

Note 2 With respect to other pins (except for the analog pins).
Note 3 CLKOUT pin Test condition:dv = - 1.0 mA, bL = 2.0 mA
other output pins Test conditioroH = - 0.4 mA, bL = 1.2 mA
Note 4 HTD, LTD, INT pin Test condition :dL = 1.2 mA
INF1 pin Test condition :dL = 3 mA
RBHW pin Test condition :d. = 0.8 mA, R = 500Q
Note 5 With respect to cases in which DO - D15, and AO - A15 pins are in the input state and MWR and MRD

pins are in Hi-Z state.

Note & RUN state (connecting with a B channel, transferring all “0”, SYSCLK = 8 MHz, using internal driver/
receiver, assuming ast/= Vop, HiL = Vss)

Note 7. SLEEP state

Note 8 SLEEP state + Line interface disconnection

-11 -
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AC Characteristics
(Vbb=5V+59%, Top=0 - 70 °C)

Clocks

1. Main clock
External input or Crystal oscillation
Parameter Symbol Min. Typ. M ax. Units
Main Clock Frequency fm - 100 ppm | 12.288 | + 100 ppm | MHz
Clock Duty touTy 40 50 60 %
tH t
f 0.6Vop
0.4Vop
tcyc
tH L
touty = — or —
tcyc tcyc
X2 X1
o o
—A\\—
R1
R2 §
C=22pF
—J— Rri=2m0Q
R2=1800Q
C’:_I: j; C
2.System Clock
Parameter Symbol Min. Typ. M ax. Units
System Clock Frequency fsy 15 12,5 MHz
High Level Pulse Width tH 30 ns
Low Level Pulse Width tL 30 ns
tH t
f 2V
1V

ty

-12 -
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Microprocessor Interface
1.During Bus Master (DMAC)(C L =80 pF)

Par ameter Symbol Min. Typ. M ax. Units
HLDRQ Delay Tim tDHRQ 80 ns
HLDAK Setup Time tsHAK 10 ns
HLDAK Hold Time tHHAK 0 ns
AEN HIGH Delay Time tDANH 80 ns
AEN LOW Delay Time tDANL 80 ns
Hi-Z to DRIVEN Time tHzD 70 ns
DRIVEN to Hi-Z Time tDHZ 80 ns
A15 - A0 UBE Setup Time tas 1 tsy
A15- A0 UBE Hold Time tAH ltsy — 50 ns
MWR MRD Delay Time tom 40 ns
MWR MRD Low Time tML 2tsy — 30 ns
READY Setup Time RS 10 ns
READY Hold Time tRH 40 ns
Data Delay Time (WRITE) topw 70 ns
Data Hold Time (WRITE) tDHW 1 tsy
Data Setup Time (READ) tosr 40 ns
Data Hold Time (READ) tDHR 12 ns
HLDAK Response Time tRQAK 04 ms

Note: tsy :% is the system clock cycle.

-13 -
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Figure : Microprocessor Interface during Bus Master
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2.During Bus Master (68000 DMA Transfer Specified in REG1)(C L =80 pF)

Parameter Symbol Min. Typ. Max. Units
BG Setup Time tBGLs 10 ns
BGACK Delay Time tBGAD 80 ns
BGACK ="L" -~ BR="H"Delay Time | tsGABR 1 tsy
BGACK ="L" - BG ="H" Delay Time tBGABG 15 4.5 tsy
Bus Float Delay Time tBgAz 80 ns
Control Signal Delay Time tom 40 ns
Hi-Z to DRIVEN Time tHzD 80 ns
DRIVEN to Hi-Z Time toHz 80 ns
DTACK Setup Time trRs 10 ns
DTACK Hold Time tRH 40 ns
Data Delay Time (WRITE) toow 70 ns
Data Hold Time (WRITE) toHW 10 ns
Data Setup Time (READ) tosr 40 ns
Data Hold Time (READ) tDHR 0 ns
A15 - A0, UBE Setup Time tas 1 tsy
A15 - A0, UBE Hold Time tAH 10 ns
BG Response Time tBRG 0.4 ms

Note: tsy =% is the system clock cycle.
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— — — — — /oy
SYSCLK _// \\ﬁ\>_l/ \\_/ \\_/ \\_// \\_// \\_// \\_// \\ v
. «—» L BGABR

- |\ tBRG
BR (¢

» tBGABG

(¢ >
o »
BG

« g tBGLS

D)
BGACK « /

D) i

tBGAD

— \ Hi-z
AS ¢ /

D)
DTACK « /

D)

Hi-Z
ADDRESS, «
DATA, RIW » oo .
DMA CYCLE

Note: Hi-z isindicating the 68000 pin condition.
Thetiming is based on the following:
Vin =2V, Vi = 1V for theinput pins, VinH = 2.2V, Vi = 0.8 V for the output pins.

Figure : 68000 Interface during Bus Master 1
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3.During Bus Slave (/0 Register)(C L =80 pF)

(80 family microprocessor)

Parameter Symbol Min. Max. Units
Read/Write On Time Note 1 twi 100 ns
Read/Write Off Time (1) twH1 100 ns
Read/Write Off Time (2) Note 2 twH2 3 tsy
Read/Write Rise or Fall Time tr, tf 30 ns
Address Setup Time tas 15 ns
Address Hold TIme tAH 10 ns
Data Setup Time tbs 40 ns
Data Hold Time toH 10 ns
Data Delay Time tob 60 ns

Note 1: Write On Time signifies the time in which both WR and CS are “L”. Read On Time signifies the time in

which both RD and CS are “L".

Note 2:tsy is the system clock cycle.

twhH2 is (1) theREAD Cycle of Status Dataregister (REG6), (2) WRITE cycle of ti@ommand Data
(REGD), (3) the READ Cycle of theransmit/Receive Statusregister (REG4) from Status Data or

Command Data.

twi twHa, twH2
[ 2V
WR, RD, CS
1v
tas \ : : tan —
f r
A \/ oV
A3, A2, Al x
— /\ W
tos | | toH
D7 ~DO0 v
(WRITE) v
too 4’{9—1
D7~DO 22V
(READ) 0.8V

Figure : 80 Family Microprocessor
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(68 Family Microprocessor)

Parameter Symbol Min. Max. Units
Read/Write On Time Note 1 twi 100 ns
Read/Write Off Time (1) twH1 100 ns
Read/Write Off Time (2) Note 2 twH2 3 tsy
Read/Write Rise or Fall Time tr, tf 30 ns
Address Setup Time tas 15 ns
Address Hold TIme tAH 10 ns
Data Setup Time tbs 40 ns
Data Hold Time toH 10 ns
Data Delay Time tob 60 ns

Note 1:Write On Time signifies the time in which AS (E), CS, and R/W are all “L”. Read On Time signifies the
time in which both AS (E) and CS are “L” and R/W is “H".

Note 2: tsy is the system clock cycleviz is (1) the READ cycle of thStatus Data register(REG6), (2) the
WRITE cycle of Command Data (REG5), (3) the READ cycle offitemsmit/Receive Statusregister
(REG4) from Status Data or Command Data.

twi twHz, twH2
/
AS, (E),CS Y
R/W (WRITE) i\
tas \ " " tan —
A3, A2, Al _\x KI \/ v
R/W (READ) \ A 1V
tos }ﬂi
D7 ~DO0 \ ! 2v
(WRITE) / i\ v
too }3}1
D7~DO0 22v
(READ)
0.8v

Figure : 68 Family Microprocessor
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Note 3: Provide at least 0 ns for R/W Setup Time and Hold Time before and after the time in which both AS (E)
and CS are “L”. When the Setup Time and Hold Time are negative, be careful of the condition AS (B) =
“L", CS =“L”, and R/W = “H” which causes the register data to be read.

\ / 2.2V
cs \ /
I\ ,I 0.8v
| |
| | | |
_ _ I \ f I
AS () i |\ /: i 2.2V
: i \ i i : 0.8v
| | | |
| \ ! L |
t t t t 2.2V
RV o\ /.
I I\i ”I I 0.8v
| I, o |
Setup Time Hold TIme
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B Channel Data DMA Controller Interface

Parameter Symbol | Condition Min. Typ. Max. Units
Request Delay Time tDREQD 50 ns
WR, RD, Pulth Width twH 100 ns
Acknowledge Setup Time tDACKS 0 ns
Acknowledge Hold Time tDACKH 0 ns

f \ 2V
SYSCLK | |
| \ /l \
: toreqD : tbrEQD
|<—>: |<—>:
DMARQT1 / \
DMARQT? | 2V
DMARQR1 ! I 08V
DMARQR? ! \ -
|
__ : twH O 2v
R, RD I v
\ A
toacks | "1 tpbackH
—>: — — <
DMAAK1 I 7: &
DMAAK2 : v
\ [

Figure : B Channel Data DMA Control Interface Timing
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[.430 TTL Interface

(CL =80 pF)
Parameter Symbol |  Min. Typ. Max. | Units
Receive Pulse High-Level Period tHRW 4,95 5.21 5.46 us
F Bit Transmission Delay Time RTD 1041 Us
Transmit Pulse Width tHTW 4.95 5.21 5.46 Us
Hi-Z to DRIVEN Time tTHZD 50 ns
Transmit Pulse Phase Delay Time treD 50 ns
Timing Extract Jitter jTT -7 +7 %
JTTjTT
. tHRW trRTD 9 e
HRD, LRD (1) ,4 I | | 22V
’ — T i ! 0.8v
m tHTw |
HTD, LTD (O) / o I \ i
' : : :\—,! = 0.4V
e
tTHZD

Figure : DSU Interface

Note 1 The F bit position transmitted from a TE towards the NT shall be delayed, nominally by two bit periods
with respect to the F bit of the received frame.

Note 2 Though, this pin is either an output or an open drain pin, it is prescribed by the condition during the
output.
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Transformer Interface

1.Receive block

Parameter Symbol Condition Min. | Typ. | Max. | Units
Receive Input Impedance Zii Li 50 kQ
2. Transmit block
Parameter Symbol Condition Min. | Typ. | Max. | Units
Transmit Output Impedance Zioo | When binary "0" is output 15 Q
Transmit Output Impedance Zio1 | When binary "1" is output 50 kQ
3.Timing
Parameter Symbol Condition Min. | Typ. | Max. | Units
Input Bit Rate Br Refer to ITU-T 1.430, 5.4.1 192 kbps
Timing Extract Jitter Jrr Refer to ITU-T 1.430, 8.2.2 -7 +7 %
Input/Output Phase Difference Pp Refer to ITU-T 1.430, 8.2.3 -7 +15 %
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NANMALIA YTD436

B Channel Interface (Internal Clock Mode : Normal)

Parameter Symbol Condition Min. | Typ. | Max. | Units
CL64K Output Freguency fcLeak | fx = 12.228 MHz 64 kHz
CL8K Synchronizing Freguency fcLek fx = 12.228 MHz 8 kHz
Clock Phase Difference tco fx = 12.228 MHz 12 ns
Receive Bch Data Output Delay Time tBD 200 ns
Transmit Bch Data Setup Time tBs 70 ns
Transmit Bch Data Hold Time tBH 10 ns

e eV aVaVaWataiaialis

tco ~

CLKS8K (0) ‘L%: \ / \
=

teo ~H
tep -

RB1/RB2 (O) LS8 X 2nd X 3rd X 4th X 5th X 6th X 7th XMSBX LSB X:

tes | teH

TBUTB2(1) :>§‘ LSB X 2nd X 3rd X 4th X 5th X 6th X 7th XMSBX LSB X:

Figure : B Channel Input/Output Timing (Internal Clock Mode)
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YTD436

AMARI

B Channel Interface (Internal Clock Mode : 56 kbps)

Parameter Symbol Condition Min. | Typ. | Max. | Units
CL56K Output Frequency feusek | fx = 12.228 MHz 56 kHz
CL8K Synchronizing Freguency fcLek fx = 12.228 MHz 8 kHz
Clock Phase Difference tco fx = 12.228 MHz 12 ns
Receive Bch Data Output Delay Time tBD 200 ns
Transmit Bch Data Setup Time tBs 70 ns
Transmit Bch Data Hold Time tBH 10 ns

teo »

e T atatalaWaialaly
_I-.

CLKEK () | \

[

tBD — -

RB1/RB2 (O) :X LSB X 2nd X 3rd X 4th X 5th X 6th X MSBX LSBX

s | ten

TBUTB2(I) :>§( LSB j>< 2nd X 3rd X 4th X 5th X 6th X MSBX LSBX

Figure : B Channel Input/Output Timing (56 kbps Interface)
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NANAIA YTD436
B Channel Interface (Internal Clock Mode : 32 kbps)
Parameter Symbol Condition Min. | Typ. | Max. | Units
CL32K Output Frequency foclak | fx = 12.228 MHz 32 kHz
CL8K Synchronizing Freguency fcLek fx = 12.228 MHz 8 kHz
Clock Phase Difference tco fx =12.228 MHz 12 ns
Receive Bch Data Output Delay Time tBD 200 ns
Transmit Bch Data Setup Time tBs 70 ns
Transmit Bch Data Hold Time tBH 10 ns

CLK32K (O) _/

tco

CLKSK (O)

[\

WAWAWEAWERWE

teo

tep
RB1/RB2 (O) x

tes | ten

TBUTB2 (1) )ﬁ

LSB><2nd><3rd XMSBX LSB><:

LSBj>< 2nd>< 3rd XMSBX LSB><:

Figure: B Channel Input/Output Timing (32 kbps Interface)
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YTD436 NANIAKA

B Channel Interface (External Clock Mode)

Test Condition:rt tf =5 ns

Parameter Symbol | Min. | Typ. | Max. | Units

Clock Frequency fEck 128 2048 | kHz
Clock Cycle Period twECK 200 ns

SYNC Frequency tsYnC 8 kHz
SYNC High-Level Period twHs 200 ns
SYNC Low-Level Period twis 8 us
Digita Input Rise Time tr 50 ns
Digital Input Fall Time tr 50 ns
SYNC Timing to Clock fost 10 ns
tcsp 100 ns
Data Output Delay Time to Clock Note 1, Note 2 | tHpcD1 170 ns
Data Output Delay TIme to SYNC Note 1, Note 2 | tHDsD 170 ns
Data Output Delay TIme Note 1 tHDCD 180 ns
Data Input Setup Time tHDs 65 ns
Data Input Hold Time tHDH 120 ns

Note 1: Load Condition for Data Output Delay Time L R500Q, CL = 165 pF,
loL = 0.8 mA, bH =-150pA

Note 2: Based on the later point between EXTCLK or SYNC.

-27 -



[Receive Data Timing] b tws
D) / 22V
RSYNC (1) it / '
A
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S twLs w
tr tweek
— \ (4 / \ 22V
EXTCLK (1) 1 2 \ 9 / 16 \ / 17 \
\ ({ \ J \ J 08\/
test tweck
<« tcsp
\ V4 » \/ / 24V
RBHW (O) RB1 RB1 RB2 A RB2 /
LSB 2nd  7th MSB 04V
J (( ]\ J .
> <« tupsp  |tHDCD
tHDCD1
[Transmit Data Timing] b otws i
D) / 22V
TSYNC (1) (: / '
A
) 0.8V
\é twLs —1
tr tweek
— — ¢ / \ 22V
EXTCLK (1) \ 1 2 \ N / 16 \ / 17 \
| I— \ [(qu f \ 1 0.8V
tweck
tHDS |«—>| [«—>| tHDH
\ f ( VooV 22V
TBHW (1) Don't TB1 Dont TBl TBZ Don't TB2 Don't
Care LSB Care 2nd ) 7th Care MSB Care 08V
J\ J\ .
tr, tr tr, tr

Figure : B Channel Input/Output Timing (External Clock Mode)
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YTD436 NANARA

Bit Interface for Multiframing

Parameter Symbol Condition Min. | Typ. | Max. | Units
CL4K Output Frequency feLak fx = 12.228 MHz 4 kHz
Received M Bit Output Dealy TIme tvD 130.2 [VES

Note: Multiframing Bits are matched to the timing of each bit of the frame structure at the S/T reference point.

CL4K (O)

\ / L

— s —

tmp

RM (O) XI M

Figure : Input/Output Timing for Multiframing
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NANMALIA YTD436
WAKEUP
Parameter Symbol Condition Min. | Typ. | Max. | Units
WAKEUP High Setup Time twKH 100 ns
WAKEUP Low Hold Time twikL 120 ns
3 / 0.8VDD
WAKEUP (1) | E\ /
: B / 0.2VpD
|
| N |
| t wkH I t wkL |
I o >
Figure : WAKEUP Time
RESET
Parameter Symbol Condition Min. | Typ. | Max. | Units
RESET Time twRL 250 ps
\ f 0.8VDD
RESET (1) \ /
\ A 0.2vDD
| |
| |
! twRrL :
[ i
Figure : Reset Time
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YTD436 NANARA

PACKAGE OUTLINE

C-PK100SP-1

TN b
100§ O E% v

(L L |

25
P-0. 50TYP 0.20%£0.10

or 0.18%0.10

1.70 MAX. (Installation height)

0 MIN. (STAND OFF)
1.40=%0. 20

et
-t
et
-
—~
[N
o
=

0-10°

-
-

0-500. 9
LEAD THICKNESS : 0. 125TYP or 0.15TYP :

(UNIT) : mm (millimeters)

The shape of the molded corner may slightly different from the shape
in this diagram

The figure in the parenthesis ( ) should be used as a reference
Plastic body dimensions do not include burr of resin
UNIT: mm
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IMPORTANT NOTICE

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.

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.

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.

YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE
PRODUCTS ARE SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM
YAMAHA OR ANY THIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR
REPRESENTATION 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.

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.

)
The specifications of this product are subject to improvement changes without prior notice.
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