
YTD436 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.

YTD436 supports layer 1 (physical layer) control function conforming to ITU-T

Recommendation I.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 I/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 I.430 (1992 edition) and

TTC Standard JT-I430 (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-I430-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

• I.430 transmission frame phase adjustment function

2. 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 × 2 links, packet switching/teleaction communications × 2 links)

• Automatic assigned TEI/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, Z80 family, 6800 family, 68000 family)

• Operates in one of two data transfer modes :

- DMA transfer mode (with the built-in 16-bit address DMA controller)

- I/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

• 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 I/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

• I/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
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BLOCK DIAGRAM

User Network Interface Block Diagram

YTD436 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
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Figure : YTD436 Peripheral LSI Interface Block Diagram
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YTD436 Internal Block Diagram
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Pin Assignments
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

retemaraP lobmyS .niM .xaM tinU

egatloVylppuS V DD 3.0- 0.7+ V

egatloVtupnI V NI 3.0- V DD 3.0+ V

erutarepmeTgnitarepO T po 0 07+ Cº

erutarepmeTegarotS T gts 05- 521+ Cº

(Based on VSS = 0.0 V)

Recommended Operating Conditions

egatloVylppuS %5±V5

erutarepmeTgnitarepO Cº07-0

(Based on VSS = 0.0 V)
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DC Characteristics

(VDD = 5 V ± 5 %, Top = 0 - 70 ºC)

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

egatloVtupnIleveL-hgiH )SOMC( V HI )1etoN( V8.0 DD V

egatloVtupnIleveL-woL )SOMC( V LI )1etoN( V2.0 DD V

egatloVtupnIleveL-hgiH )LTT( V HI )2etoN( 2.2 V

egatloVtupnIleveL-woL )LTT( V LI )2etoN( 8.0 V

egatloVtuptuOleveL-hgiH )SOMC( V HO I| HO Aµ01<| V DD 4.0- V

egatloVtuptuOleveL-woL )SOMC( V LO I| LO Aµ01<| V DD 4.0+ V

egatloVtuptuOleveL-hgiH )LTT( V HO )3etoN( 7.2 V

egatloVtuptuOleveL-woL )LTT( V LO )3etoN( 4.0 V

egatloVtuptuOleveL-woL )D-nepO( V LO )4etoN( 4.0 V

tnerruCegakaeL IL 01- 01 Aµ

tnerruCegakaeLetatS-ffO I ZL )5etoN( 01- 01 Aµ

tnerruCylppuSrewoP I DD

)6etoN(
)7etoN(
)8etoN(

51
008
021

Am
Aµ
Aµ

Note 1:
––––––––––––––––––––––––––––––––– ––––––––––––––– –––––––––––––––

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: IOH = - 1.0 mA, IOL = 2.0 mA

other output pins Test condition: IOH = - 0.4 mA, IOL = 1.2 mA

Note 4:
–––––––––

HTD, LTD, INT pin Test condition : IOL = 1.2 mA

INF1 pin Test condition : IOL = 3 mA

RBHW pin Test condition : IOL = 0.8 mA, RL = 500 Ω

Note 5:
–––––––––––– ––––––––––

With respect to cases in which D0 - D15, and A0 - A15 pins are in the input state and MWR and MRD

pins are in Hi-Z state.

Note 6: RUN state (connecting with a B channel, transferring all “0”, SYSCLK = 8 MHz, using internal driver/

receiver, assuming as VIH = VDD, HIL = VSS )

Note 7: SLEEP state

Note 8: SLEEP state + Line interface disconnection
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AC Characteristics

(VDD = 5 V ± 5 %, Top = 0 - 70 ºC)

Clocks

1.Main clock

 External input or Crystal oscillation

retemaraP lobmyS .niM .pyT .xaM stinU

ycneuqerFkcolCniaM fM mpp001- 882.21 mpp001+ zHM

ytuDkcolC t YTUD 04 05 06 %

0.6VDD

tLtH

tH tL

0.4VDD

tcyc

tDUTY = or
tcyc tcyc

X1X2

C

R1

R2

C

C = 22 pF
R1 = 2 MΩ
R2 = 180 Ω

2.System Clock

retemaraP lobmyS .niM .pyT .xaM stinU

ycneuqerFkcolCmetsyS f ys 5.1 5.21 zHM

htdiWesluPleveLhgiH tH 03 sn

htdiWesluPleveLwoL tL 03 sn

2 V

tLtH

1 V

tsy

tsy = 
fsy

1
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Microprocessor Interface

1.During Bus Master (DMAC)(C L = 80 pF)

retemaraP lobmyS .niM .pyT .xaM stinU

miTyaleDQRDLH t QRHD 08 sn

emiTputeSKADLH t KAHS 01 sn

emiTdloHKADLH t KAHH 0 sn

emiTyaleDHGIHNEA t HNAD 08 sn

emiTyaleDWOLNEA t LNAD 08 sn

emiTNEVIRDotZ-iH t DZH 07 sn

emiTZ-iHotNEVIRD t ZHD 08 sn

emiTputeSEBU0A-51A t SA 1 t ys

emiTdloHEBU0A-51A t HA t1 ys 05– sn

emiTyaleDDRMRWM t MD 04 sn

emiTwoLDRMRWM t LM t2 ys 03– sn

emiTputeSYDAER t SR 01 sn

emiTdloHYDAER t HR 04 sn

)ETIRW(emiTyaleDataD t WDD 07 sn

)ETIRW(emiTdloHataD t WHD 1 t ys

)DAER(emiTputeSataD t RSD 04 sn

)DAER(emiTdloHataD t RHD 21 sn

emiTesnopseRKADLH t KAQR 4.0 sm

Note: tsy = fsy
1  is the system clock cycle.
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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)

retemaraP lobmyS .niM .pyT .xaM stinU

emiTputeSGB t SLGB 01 sn

emiTyaleDKCAGB t DAGB 08 sn

"L"=KCAGB → emiTyaleD"H"=RB t RBAGB 1 t ys

"L"=KCAGB → emiTyaleD"H"=GB t GBAGB 5.1 5.4 t ys

emiTyaleDtaolFsuB t ZAGB 08 sn

emiTyaleDlangiSlortnoC t MD 04 sn

emiTNEVIRDotZ-iH t DZH 08 sn

emiTZ-iHotNEVIRD t ZHD 08 sn

emiTputeSKCATD t SR 01 sn

emiTdloHKCATD t HR 04 sn

)ETIRW(emiTyaleDataD t WDD 07 sn

)ETIRW(emiTdloHataD t WHD 01 sn

)DAER(emiTputeSataD t RSD 04 sn

)DAER(emiTdloHataD t RHD 0 sn

emiTputeSEBU,0A-51A t SA 1 t ys

emiTdloHEBU,0A-51A t HA 01 sn

emiTesnopseRGB t GRB 4.0 sm

Note: tsy = fsy
1  is the system clock cycle.
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SYSCLK

BR

BG

BGACK

AS

DTACK

Hi-Z

Hi-Z

ADDRESS, 
DATA, R/W

t BGABR

t BGABG

t BGAD

t BGLS

t BGAZ
DMA CYCLE

Note:

2V

1V

t BRG

Hi-z is indicating the 68000 pin condition. 
The timing is based on the following:
VthH = 2 V, VthL = 1 V for the input pins, VthH = 2.2 V, VthL = 0.8 V for  the output pins.

Figure : 68000 Interface during Bus Master 1
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Figure : 68000 Interface during Bus Master 2
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3.During Bus Slave (I/O Register)(C L = 80 pF)

(80 family microprocessor)

retemaraP lobmyS .niM .xaM stinU

emiTnOetirW/daeR 1etoN t LW 001 sn

)1(emiTffOetirW/daeR t 1HW 001 sn

)2(emiTffOetirW/daeR 2etoN t 2HW 3 t ys

emiTllaFroesiRetirW/daeR tr t, f 03 sn

emiTputeSsserddA t SA 51 sn

emITdloHsserddA t HA 01 sn

emiTputeSataD t SD 04 sn

emiTdloHataD t HD 01 sn

emiTyaleDataD t DD 06 sn

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.

tWH2 is (1) the READ Cycle of Status Data register (REG6), (2) WRITE cycle of the Command Data

(REG5), (3) the READ Cycle of the Transmit/Receive Status register (REG4) from Status Data or

Command Data.

A3, A2, A1

WR, RD, CS

D7 ~ D0
(WRITE)

D7 ~ D0
(READ)

tWL

tDD

tAS tAH
tf tr

tWH1, tWH2

2V

1V

2V

1V

2V

1V

2.2V

0.8V

tDH

tDH

tDS

Figure : 80 Family Microprocessor
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(68 Family Microprocessor)

retemaraP lobmyS .niM .xaM stinU

emiTnOetirW/daeR 1etoN t LW 001 sn

)1(emiTffOetirW/daeR t 1HW 001 sn

)2(emiTffOetirW/daeR 2etoN t 2HW 3 t ys

emiTllaFroesiRetirW/daeR tr t, f 03 sn

emiTputeSsserddA t SA 51 sn

emITdloHsserddA t HA 01 sn

emiTputeSataD t SD 04 sn

emiTdloHataD t HD 01 sn

emiTyaleDataD t DD 06 sn

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 cycle. tWH2 is (1) the READ cycle of the Status Data register (REG6), (2) the

WRITE cycle of Command Data (REG5), (3) the READ cycle of the Transmit/Receive Status register

(REG4) from Status Data or Command Data.

A3, A2, A1
R/W (READ)

AS, (E), CS
R/W (WRITE)

tWL

tDD

tAS tAH
tf tr

tWH1, tWH2

D7 ~ D0
(WRITE)

D7 ~ D0
(READ)

2V

1V

2V

1V

2V

1V

2.2V

0.8V

tDH

tDH

tDS

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 (E) =
–––––––– –––––

“L”, CS = “L”, and R/W = “H” which causes the register data to be read.

CS 

AS (E)

R/W

Setup Time Hold TIme

2.2V

0.8V

2.2V

0.8V

2.2V

0.8V
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B Channel Data DMA Controller Interface

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

emiTyaleDtseuqeR t DQERD 05 sn

htdiWhtluP,DR,RW t HW 001 sn

emiTputeSegdelwonkcA t SKCAD 0 sn

emiTdloHegdelwonkcA t HKCAD 0 sn

DMARQR2
DMARQR1
DMARQT2
DMARQT1

WR, RD

DMAAK1

tDREQD tDREQD

tWH

tDACKS tDACKH

DMAAK2

2.2V

0.8V

2V

1V

SYSCLK
2V

2V

1V

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

(CL = 80 pF)

retemaraP lobmyS .niM .pyT .xaM stinU

doirePleveL-hgiHesluPevieceR t WRH 59.4 12.5 64.5 sµ

emiTyaleDnoissimsnarTtiBF t DTR 14.01 sµ

htdiWesluPtimsnarT t WTH 59.4 12.5 64.5 sµ

emiTNEVIRDotZ-iH t DZHT 05 sn

emiTyaleDesahPesluPtimsnarT t DPT 05 sn

rettiJtcartxEgnimiT j TT 7- 7+ %

tHRW tRTD

jTTjTT

HRD, LRD ( I )

HTD, LTD (O)

tHTW

tTHZD

tTPD

2.2V

0.8V

0.4V

2.2V

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

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

ecnadepmItupnIevieceR Z iL iL 05 kΩ

2.Transmit block

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

ecnadepmItuptuOtimsnarT Z 0oL tuptuosi''0"yranibnehW 51 Ω

ecnadepmItuptuOtimsnarT Z 1oL tuptuosi''1"yranibnehW 05 kΩ

3.Timing

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

etaRtiBtupnI BR 1.4.5,034.IT-UTIotrefeR 291 spbk

rettiJtcartxEgnimiT J TT 2.2.8,034.IT-UTIotrefeR 7- 7+ %

ecnereffiDesahPtuptuO/tupnI PD 3.2.8,034.IT-UTIotrefeR 7- 51+ %
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B Channel Interface (Internal Clock Mode : Normal)

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

ycneuqerFtuptuOK46LC f K46LC fX zHM822.21= 46 zHk

ycneuqerFgnizinorhcnySK8LC f K8LC fX zHM822.21= 8 zHk

ecnereffiDesahPkcolC t DC fX zHM822.21= 21 sn

emiTyaleDtuptuOataDhcBevieceR t DB 002 sn

emiTputeSataDhcBtimsnarT t SB 07 sn

emiTdloHataDhcBtimsnarT t HB 01 sn

CLK64K (O)

CLK8K (O)

RB1/RB2 (O)

TB1/TB2 (I)

LSB 2nd

tCD

tBD

tBS tBH

tCD

3rd 4th 5th 6th 7th LSBMSB

LSB 2nd 3rd 4th 5th 6th 7th LSBMSB

Figure : B Channel Input/Output Timing (Internal Clock Mode)
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B Channel Interface (Internal Clock Mode : 56 kbps)

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

ycneuqerFtuptuOK65LC f K65LC fX zHM822.21= 65 zHk

ycneuqerFgnizinorhcnySK8LC f K8LC fX zHM822.21= 8 zHk

ecnereffiDesahPkcolC t DC fX zHM822.21= 21 sn

emiTyaleDtuptuOataDhcBevieceR t DB 002 sn

emiTputeSataDhcBtimsnarT t SB 07 sn

emiTdloHataDhcBtimsnarT t HB 01 sn

CLK56K (O)

CLK8K (O)

RB1/RB2 (O)

TB1/TB2 (I)

LSB 2nd

tCD

tBD

tBS tBH

tCD

3rd 4th 5th 6th LSBMSB

LSB 2nd 3rd 4th 5th 6th LSBMSB

Figure : B Channel Input/Output Timing (56 kbps Interface)
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B Channel Interface (Internal Clock Mode : 32 kbps)

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

ycneuqerFtuptuOK23LC f K23LC fX zHM822.21= 23 zHk

ycneuqerFgnizinorhcnySK8LC f K8LC fX zHM822.21= 8 zHk

ecnereffiDesahPkcolC t DC fX zHM822.21= 21 sn

emiTyaleDtuptuOataDhcBevieceR t DB 002 sn

emiTputeSataDhcBtimsnarT t SB 07 sn

emiTdloHataDhcBtimsnarT t HB 01 sn

CLK32K (O)

CLK8K (O)

RB1/RB2 (O)

TB1/TB2 (I)

LSB 2nd

tCD

tBD

tBS tBH

tCD

3rd LSBMSB

LSB 2nd 3rd LSBMSB

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



- 27 -

B Channel Interface (External Clock Mode)

Test Condition: tr, tf = 5 ns

retemaraP lobmyS .niM .pyT .xaM stinU

ycneuqerFkcolC f KCE 821 8402 zHk

doirePelcyCkcolC t KCEW 002 sn

ycneuqerFCNYS t CNYS 8 zHk

doirePleveL-hgiHCNYS t SHW 002 sn

doirePleveL-woLCNYS t SLW 8 sµ

emiTesiRtupnIlatigiD tr 05 sn

emiTllaFtupnIlatigiD tf 05 sn

kcolCotgnimiTCNYS
t LSC 04 sn

t DSC 001 sn

kcolCotemiTyaleDtuptuOataD 2etoN,1etoN t 1DCDH 071 sn

CNYSotemITyaleDtuptuOataD 2etoN,1etoN t DSDH 071 sn

emITyaleDtuptuOataD 1etoN t DCDH 081 sn

emiTputeStupnIataD t SDH 56 sn

emiTdloHtupnIataD t HDH 021 sn

Note 1: Load Condition for Data Output Delay Time RL = 500 Ω, CL = 165 pF,

IOL = 0.8 mA, IOH = -150 µA

Note 2: Based on the later point between EXTCLK or SYNC.
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RSYNC (I)

[Receive Data Timing]

EXTCLK (I)

RBHW (O)

tr tWHS

tWLS

2 16 171

tf

tr tWECK

tCSL

tHDCD1

tHDSD tHDCD

tCSD

RB1
LSB

RB1
2nd

RB2
7th

RB2
MSB

2.2 V

0.8 V

2.2 V

0.8 V

2.4 V

0.4 V

tf

tWECK

TSYNC (I)

[Transmit Data Timing]

EXTCLK (I)

TBHW (I)

tr tWHS

tWLS

2 16 171

tf

tr tWECK

TB1
2nd

Don’t
Care

Don’t
Care

Don’t
Care

Don’t
Care

TB2
7th

TB1
LSB

TB2
MSB

2.2 V

0.8 V

2.2 V

0.8 V

2.2 V

0.8 V

tf

tWECK

tHDHtHDS

tr, tf tr, tf

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



- 29 -

Bit Interface for Multiframing

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

ycneuqerFtuptuOK4LC f K4LC fX zHM822.21= 4 zHk

emITylaeDtuptuOtiBMdevieceR t DM 2.031 sµ

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

RM (O) M

CL4K (O)

tMD

Figure : Input/Output Timing for Multiframing
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––––––––––––––––––––

WAKEUP

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

emiTputeShgiHPUEKAW t HKW 001 sn

emiTdloHwoLPUEKAW t LKW 021 sn

t WKH t WKL

WAKEUP  ( I )
0.8VDD

0.2VDD

Figure : WAKEUP Time

–––––––––––––––––

RESET

retemaraP lobmyS noitidnoC .niM .pyT .xaM stinU

emiTTESER t LRW 052 sµ

t WRL

RESET  ( I )
0.8V

0.2V

DD

DD

Figure : Reset Time
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PACKAGE OUTLINE
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