














































































































































































































































































































































































































































































































































































































































































































































MK5025 

ELECTRICAL SPECIFICATION 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Value Unit 

VI Voltage on any Pin Relative to GND -0.5 to Vee+ 0.5 v 

TA Ambient Operating Temperature Under B1as -25 to+ 100 oc 
Tstg Amb1ent Storage Temperature -65 to+ 150 oc 
Po Total Device Power Dissipation 0.5 w 

Note : Stresses above those ltsted under ""Absolute Maxtmum Ratings•• may cause permanent damage to the devtce Thts IS a stress 
rattng only and functional operatton of the devtce at these or any other cond1t1on above those tndtcated 1n the operattonal sect10ns of thts 
specrfrcatron rs not rmplred Exposure to absolute maxrmum ratrng condrtrons for extended penods may affect devrce rehabrhty 

DC CHARACTERISTICS (TA = oac to 70°C, Vee = + 5V + 5%, unless otherwise specified) -
Symbol Conditions Min. Typ. Max. Unit 

v,L -05 + 0.8 v 

viH + 2.0 Vcc+0.5 v 

VoL @ loL = 3.2mA + 0.5 v 

VoH @ loH = - 0.4mA + 2.4 v 

Ill @ V,n = 0.4 to Vee ± 10 �~�t�A� 

Icc Tscr = 1 OOns 50 rnA 

CAPACITANCE (Frequency= 1 MHz) 
Symbol Conditions Min. Max. Unit 

ciN 10 pF 

Gaur 10 pF 

C1o 20 pF 

AC TIMING SPECIFICATIONS (TA = oac to 70°C, Vee = + 5V + 5%, unless otherwise specified). -
No. Signal Symbol Parameter 

Test Min. Typ. Max. 
Conditions ns ns ns 

1 SYSCLK Tser SYSCLK period 100 2000 

2 SYSCLK TscL SYSCLK low t1me 45 

3 SYSCLK TscH SYSCLK high time 45 

4 SYSCLK TscR R1se time of SYSCLK 0 8 

5 SYSCLK TscF Fall time of SYSCLK 0 8 

6 TCLK Trer TCLK period 140 

7 TCLK TrcL TCLK low t1me 63 

8 TCLK TrcH TCLK high time 63 

9 TCLK TrcR R1se time of TCLK 0 B 

10 TCLK TrcF Fall time of TCLK 0 B 

11 TO TroP TD data �~�g�a�t�1�o�n� delay after the falltng CL = 50pF 40 
edge of TCLK 

12 TO TroH TO data hold t1me after the falltng edge of CL = 50pF 5 
TCLK 
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AC TIMING SPECIFICATIONS (TA = ooc to 70°C, Vee = + 5V ± 5%, unless otherwise specified) 

No. Signal Symbol 

13 RCLK TRCT 

14 RCLK TRCH 

15 RCLK TRCL 

16 RCLK TRCR 

17 RCLK TRCF 

18 RD TRDR 

19 RD TRDF 

20 RD TRDH 

21 RD TRos 

22 A/ADL TooFF 

23 A/DAL TooN 

24 HLDA THHA 

25 RESET TRw 

26 A/DAL TcvcLE 

27 A TxAs 

28 A TxAH 

29 DAL TAs 

30 DAL TAH 

31 DAL TRDAS 

32 DAL TRDAH 

33 DAL TooAs 

34 DAL Twos 

35 DAL TWDH 

36 DAL TSRDH 

37 DAL TSWDH 

38 DAL TSWDS 

39 ALE TALEW 

Parameter 

RCLK Period 

RCLK High Time 

RCLK Low Time 

R1se Time of RCLK 

Fall Time of RCLK 

RD Data Rise Time 

RD Data Fall T1me 

RD Hold Time after Rising Edge of RCLK 

RD setup T1me Prior to R1s1ng Edge of 
RCLK 

Bus Master Dnver D1sable after R1s1ng 
Edge of HOLD 

Bus Master Driver Enable after Fall1ng 
Edge of HLDA 

Delay to Falling Edge of HLDA from 
Falling Edge of HOLD (bus master) 

RESET Pulse W1dth 

Read/write, Address/data Cycle T1me 

Address Setup Time to Falling Edge of 
ALE 

Address Hold T1me after the R1s1ng Edge 
of DAS 

Address Setup Time to the Fall1ng Edge of 
ALE 

Address Hold Time after the Falling Edge 
of ALE 

Data Setup Time to the Rising Edge of 
DAS (bus maaster read) 

Data Hold T1me after the R1sing Edge of 
DAS (bus master read) 

Data Setup Time to the Falling Edge of 
DAS (bus master write) 

Data Setup Time to the Rising Edge of 
DAS (bus master write) 

Data Hold Time after the Rising Edge of 
DAS (bus mater write) 

Data Hold T1me after the R1s1ng Edge of 
DAS (bus slave read) 

Data Hold Time after the Ris1ng Edge of 
DAS (bus slave wnte) 

Data Setup Time to the Falling Edge of 
DAS (bus slave write) 

ALE width high 

~ SCS-lliOMSON ... ..., I I<IJD©!iil@~~~©1i"llil©lilD©® 

Test Min. Typ. 
Conditions ns ns 

140 

63 

63 

0 

0 

0 

0 

5 

30 

0 

TscT = 1 DOnS 0 

0 

30 

TscT = 1 DOnS 600 

100 

50 

75 

20 

55 

0 

0 

250 

35 

TscT = 1 DOnS 0 

0 

0 

110 

MK5025 

Max. 
ns 

8 

8 

8 

8 

50 

200 

35 
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MK5025 

AC TIMING SPECIFICATIONS (TA = ooc to 70°C, Vee = + 5V ± 5%, unless otherwise specified). 

No, Signal Symbol Parameter 
Test Min. Typ. Max. 

Conditions ns ns ns 

40 ALE ToALE Delay from nsmg edge of DAS to the nsing 70 
edge of ALE 

41 DAS Tosw DAS width low 200 

42 DAS TADAS Delay from the falling edge of ALE to the 80 
falling edge of DAS 

43 DAS TRiDF Delay from the ~g edge of DALO to the 35 
falling edge of DAS (Bus master read) 

44 DAS TRDYS Delay from the falling edge of READY to TARYD = 300nS 120 200 
the nsmg edge of DAS iscT = 1 DOnS 

45 DALI TROiF Delay from the rising edge of DALO to the 70 
falling edge of DALI (Bus master read) 

146 DALi TRIS DALI setup time to the rising edge of DAS 150 

L_ (Bus master read) 

I 47 DALI TRiH DALI hold time after the rising edge of 0 
DAS (Bus master read) 

48 DALI TRiOF Delay from the rising edge of DALI to the 70 
falling edge of DALO (Bus master read) 

49 DALO Tos DALO setup time to the falling edge of 110 
ALE (Bus master read) 

50 DALO TROH DALO hold time after the falling edge of 35 
ALE (Bus master read) 

51 DALO Twois Delay from nsmg edge of DAS to the rising 50 
edge of DALO (bus masler write) 

52 cs TcsH CS hold time after the nsmg edge of DAS 0 
(bus slave) 

53 cs Tess CS setup time to the falling edge of DAS 0 
(bus slave) 

54 ADR TsAH ADR hold time after the rising edge of 0 
DAS (bus slave) 

55 ADR TsAs ADR setup time to the falling edge of DAS 0 
(bus slave) 

56 READY TARYD Delay from the fallmg edge of ALE to the TscT = 1 DOnS 150 
fallmg edge of READY to msure a 
minimum bus cycle (GOOnS) 

57 READY TsRos Data setup lime to the fallmg edge of 75 
READY (bus slave read) 

58 READY TRDYH READY hold time after the rising edge of 0 
DAS (bus master) 

59 READY TsRYH READY hold time after the rising edge of TscT = 1 DOnS 0 35 
DAS (bus slave) 

60 READ TsRH READ hold lime after the nsmg edge of 0 
DAS (bus slave) 

61 READ TsRs READ setup time to the falling edge of 0 
DAS (bus slave) 

62 READY TRDYD Delay from falling edge of DAS to falling TscT = 100nS 200 
edge of READY (bus slave read) 

34/40 

372 



Figure 8 : Output Load Diagram. 

TEST 
POINT 

04mA 

I' T 
-=- -= 

Figure 9 : Serial Link Timing Diagram. 

RD 

TO 

MK5025 

v~ 

R 1 = 1 2K 

CR1-CR4 ~ 1N914 OR EQUIVALENT 

CR1 
CL ~ 50pF min @ 1 MHz 

9 

Note : Ttmmg Measurements are made at the followmg voltages, unless otherwtse spectfted 
"T ··o·· 

OUTPUT 2 OV 0 8V 
INPUT 2 OV 0 8V 
FLOAT 90% VoH 10% VoL 
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MK5025 

Figure 10 : Bus Master Timing Diagram (Read). 

24 

0 1 00 200 300 400 500 600 
I ~'----~'-------'------'-------'----~'---------05 

Note: The Bus Master cycle t1me willmcrease from a m1n1mum of 600ns 1n 100ns steps until the slave dev1ce returns READY. 
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Figure 11 :Bus Master Timing Diagram (Write). 
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Note :The Bus Master cycle t1me will increase from a m1n1mum of 600ns in 1 OOns steps until the slave device returns READY 

MK5025 
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MK5025 

Figure 12: MK5025 Bus Slave Timing Diagram (Read). 
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Figure 13: MK5025 Bus Slave Timing Diagram (Write). 
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MK5025 

ORDER CODES 

Part Number 
Description 

Data Rate Clock Frequency 
Temperature 

Package Type 1/0 Range 

MK5025P-1 0/02 X, 25 7MB/s 10MHz ooc to 70°C CDJP48 600-MIL 

MK5025Q-1 0/02 7MB/s 10MHz ooc to 70°C PLCC52 

Note CDIP = Ceram1c Multilayer DIP, PLCC = PlastiC leaded Chip earner, PDIP =PlastiC DIP 

I MK I l5o25 I N I o2 I 
~--Test, Marking, Rev 

Speed grade 
MK50251 0/02 

Package Type 
'----------- P:CERAMICS IDEBRAZE 

Q: PLCC 

Devce family and 
c__ _________________ number identification 

5025 =X, 25 

'---------------------- SGS-THOMSON prefix 

MK5021 010/0 Serial COM Controller, Frame Relay 
MK5027P1 0/0 CCS#7 

MK5027Q1 0/0 CCS#7 
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a Fully compatible with both 8 or 16 bit systems. 
a System clock rate up to 33 MHz. 
a Data rate up to 20 Mbps continuous or up to 

50 Mbps bursted 
a Separate 64-byte Transmit and Receive FIFO. 
a Complete Level 2 implementation compatible 

with X.25 LAPB, ISDN LAPD, X.32, and X.75 
Protocols. Handles all error recovery, sequenc­
ing, and Sand U frame control. 

a Available in 52 pin PLCC or 48 pin DIP packages. 
a Pin-for-pin and architecturally compatible with 

MK5025 (X.25/LAPD), MK5027 (CCS#7) and 
MK5029(SDLC). 

a Buffer Management includes: 
- Initialization Block 
- Separate Receive and Transmit Rings 
- Variable Descriptor Ring and Window Sizes 
- Data buffer chaining for Transmit & Receive 

a On chip DMA with programmable burst length. 
a Programmable Transmit FIFO hold-off watermark. 
a Handles all HDLC frame formatting: 

- Zero bit insertion and deletion 
- FCS (CRC) generation and detection 
- Frame delimiting with flags 

a Programmable Single or Extended Address 
and Control fields. 

a Five programmable timer/counters: T1, T3, 
TP,N1,N2 

a Programmable minimum frame spacing on 
transmission (number of flags between frames). 
- Programmable from 1 to 62 flags between 
frames - Selectable FCS (CRC) of 16 or 32 
bits, and passing of entire FCS to buffer. 

a Testing Facilities: 
- Internal Loopback 
- Silent Loopback 
- Optional Internal Data Clock Generation 
-Extensive SelfTest. 
- Part No. Identification & Revision Identifica-

tion through software interrogation 
a CMOS design with all inputs and outputs TIL 

compatible 
• Programmable for full or half duplex operation 
a Programmable Watchdog Timers for RCLK 

and TCLK (to detect absence of data clocks). 

April1992 

MK50H25 
HIGH SPEED X.25 

LINK LEVEL CONTROLLER 
PRODUCT PREVIEW 

PLCC52 

DIP48 

DIP48 PIN CONNECTION (Tap view) 

VSS·GND 

DAL07 

DAL06 

DALOS 

DAL04 

DAL03 

DAL02 

DAL01 

DALOO 

READ 

INTR 

DALI 

DALO 

DAS 

BMO, BYTE, BUSREL 

BMI, BUSAKO 

HOLD, BUSRQ 

ALE, AS 

HLDA 

cs 
ADA 

READY 

RESET 

VSS·GND 

vee (+SV) 

DALOS 

DAL09 

DAL10 

DAL11 

DAL12 

DAL13 

DAL14 

DAL15 

A16 

A17 

A18 

A19 

A20 

A21 

A22 

A23 

AD 

DSR,eTS 

TD 

SYSCLK 

ReLK 

DTR, RTS 

TCLK 
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"CMOS 
" FULLY COMPATIBLE WITH BOTH 80R 16 BIT 

SYSTEMS 
" SYSTEM CLOCK RATE TO 10MHz 
a DATA RATE UP TO 2.5Mbps FOR SS7 PROTO­

COL PROCESSING , 7Mbps FOR TRANSPAR­
ENT HDLC MODE 

a COMPLETE LEVEL 2 IMPLEMENTATION 
" COMPATIBLE WITH 1988 CCITT, AT&T, ANSI, 

AND BELLCORE SIGNALLING SYSTEM NUM­
BER 7 LINK LEVEL PROTOCOLS 

" 52 PIN PLCC AND 48-PIN DIP PIN-FOR-PIN 
COMPATIBLE WITH THE SGS-THOMSON 
X.25 CHIP (MK5025) AND NEARLY PIN-FOR­
PIN COMPATIBLE WITH THE SGS-THOMSON 
VLANCE CHIP (MK5032) 

a BUFFER MANAGEMENT INCLUDES : 
- Initialization Block 
- Separate Receive and Transmit Rings 
- Variable Descriptor Ring and Window Sizes. 

" ON CHIP DMA CONTROL WITH PROGRAMM­
ABLE BURST LENGTH 

a SELECTABLE BEG OR PCR RETRANS­
MISSION METHODS, INCLUDING FORCED 
RETRANSMISSION FOR PCR 

a HANDLES ALL 7 SS7 TIMERS 
" HANDLES ALL SS7 FRAME FORMATTING : 

- Zero bit insert and delete 
- FCS generation and detection 
- Frame delimiting with flags 

• PROGRAMMABLE MINIMUM SIGNAL UNIT 
SPACING (number of flags between SU's) 

" HANDLES ALL SEQUENCING AND LINK CON­
TROL. 

, SELECTABLE FCS OF 16 OR 32 BITS 
• TESTING FACILITIES: 

- Internal Loopback 
- Silent Loopback 
- Optional Internal Data Clock Generation 
-Self Test. 

• ALL INPUTS AND OUTPUTS ARE TTL COM­
PATIBLE 

• PROGRAMMABLE FOR FULL OR HALF DU­
PLEX OPERATION 

DESCRIPTION 

The SGS-Thomson Signalling System #7 Signalling 
Link Controller (MK5027) is a VLSI semiconductor 

August 1989 

MK50J27 
SS7 SIGNALLING 

LINK CONTROLLER 

device which provides a complete link control func­
tion conforming to the 1988 CCITT version of SS7. 
This includes frame formatting, transparency (so­
called "bit-stuffing"), error recovery by two types of re­
transmission, error monitoring, sequence number 
control, link status control, and FISU generation. One 
of the outstanding features of the MK5027 is its buffer 
management which includes on-chip DMA. This fea­
ture allows users to handle multiple packets of re­
ceive and transmit data at a time. (A conventional 
data link control chip plus a separate DMA chip would 
handle data for only a single block at a time.) The 
MK5027 may be used with any of several popular 16 
and 8 bit microprocessors, such as 68000, 6800, 
Z8000, Z80, LSI-11, 8086, 8088, 8080, etc. 

DIP48 

Figure 1 : Pin Connection. 
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MK5027 

Table 1 : Pin Description. 

LEGEND: 
I Input only 0 Output only 

3-State 10 lnpuVOutput 38 
OD Open Drain (no internal pull-up) 

Signal Name Pin(s) Type Description 

DAL<15:00> 2-9 I0/3S The t1me multiplexed Data/Address bus. During the address portion of a 
40-47 memory transfer, DAL<15:00> contains the lower 16 bits of the memory 

address. 
During the data portion of a memory transfer, DAL<15:00> contains the 
read or write data, depending on the type of transfer. 

READ 10 I0/3S READ indicates the type of operation that the bus controller is 
performing during a bus transaction. READ is driven by the MK5027 
only while it is the BUS MASTER. READ is valid during the entire bus 
transaction and is Instated at all other limes. 
MK5027 as a Bus Slave: 

READ= HIGH - Data IS placed on the DAL lines by the chip. 
READ = LOW - Data is taken off the DAL lines by the chip. 

MK5027 as a Bus Master : 
READ = HIGH - Data is taken off the DAL lines by the chip. 
READ = LOW - Data is placed on the DAL lmes by the ch1p. 

INTR 11 0/0D INTERRUPT is an attention interrupt line that indicates that one or more 
of the following CSRO status flags is set : MISS, MERR, RINT, TINT or 
PINT. INTERRUPT IS enabled by CSR0<09>, INEA = 1. 

DALI 12 0/3S DAL IN is an external bus transceiver contra~. DALI is driven by the 
MK5027 only while it is the BUS MASTER. DALI is asserted by the 
MK5027 when it reads from the DAL lines during the data portion of a 
READ transfer. DALI is not asserted during a WRITE transfer. 

DALO 13 0/3S DAL OUT is an external bus transceiver control line. DALO is driven by 
the MK5027 only while it is the BUS MASTER. DALO is asserted by the 
MK5027 when 11 dnves the DAL lines dunng the address portiOn of a 
READ transfer or for the duration of a WRITE transfer. 

DAS 14 I0/3S DATA STROBE defines the data portion of a transaction. By definition, 
data is stable and valid at the low to h1gh transition of DAS. This signal 
is dnven by the MK5027 while 11 is the BUS MASTER. Dunng the BUS 
SLAVE operation, th1s pm 1s used as an mput. At all other times the 
s1gnal is tristated. 

BMO 15 I0/3S 1/0 pins 15 and 16 are programmable through CSR4. If bit 06 of CSR4 
BYTE is set to a one, pm 15 becomes 1nput BUSREL and is used by the host 

BUSREL to signal the MK5027 to terminate a DMA burst after the current bus 
transfer has completed. If bit 06 IS clear the pin 15 is an output and 
behaves as described below for pin 16. 

Note : Pm out shown 1s for 48 pm dip. 
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MK5027 

Table 1 : Pin Description (continued). 

Signal Name Pin(s) Type Description 

BM1 16 0/3S Pins 15 and 16 are programmable though bit 00 of CSR4 (BCON). 
BUSAKO If CSR4<00> BCON = 0, 

1/0 PIN 15 = BMO (0/3S} 
1/0 PIN 16 = BM1 (0/3S} 

BYTE MASK<1 :0> indicates the byte(s) on the DALto be read or written 
during this bus transaction. MK5027 drives these lines only as a Bus 
Master. MK5027 tgnores the BM lines when it is a Bus Slave. 
Byte selection is done as outlined in the following table. 

BM1 BMO TYPE OF TRANSFER 

LOW LOW ENTIRE WORD 
LOW HIGH UPPER BYTE 

(DAL<15:08>} 
HIGH LOW LOWER BYTE 

(DAL<07:00>} 
HIGH HIGH NONE 

If CSR4<00> BCON = 1, 
1/0 PIN 15 = BYTE (0/3S} 
1/0 PIN 16 = BUSAKO (0) 

Byte selection is done using the BYTE line and DAL<00> latched 
dunng the address portton of the bus transaction. MK5027 dnves BYTE 
only as a Bus Master and ignores it when a Bus Slave. Byte select1on is 
done as outlined in the following table. 

BYTE DAL<00> TYPE OF TRANSFER 

LOW LOW ENTIRE WORD 
LOW HIGH ILLEGAL CONDITION 
HIGH LOW LOWER BYTE 
HIGH HIGH UPPER BYTE 

BUSAKO is a bus request daisy chain output. If MK5027 is not 
requesting the bus and it receives HLDA, BUSAKO will be driven low. If 
MK5027 is requesting the bus when it receives HLDA, BUSAKO will 
remain htgh. 
Note : All transfers are entire word unless the MK5027 IS configured for 
8 btl operation. 
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MK5027 

Table 1 : Pin Description (continued). 

Signal Name Pin(s) Type Description 

HOLD 17 10/0D Pin 17 is configured through bit 0 of CSR4. 
BUSRQ If CSR4<00> BCON = 0, 

110 PIN 17 =HOLD 
HOLD request is asserted by MK5027 when it requires a DMA cycle, if 
HLDA is inactive, regardless of the previous state of the HOLD pin. 
HOLD is held low for the entire ensuing bus transaction. 
If CSR4<00> BCON = 1, 

110 PIN 17 = BUSRQ 
BUSRQ is asserted by MK5027 when it requires a DMA cycle if the prior 
state of the BUSRQ pin was high and HLDA is inactive. BUSRQ is held 
low for the entire ensuing bus transaction. 

ALE 18 0/3S The active level of ADDRESS STROBE is programmable through 
AS CSR4. The address portion of a bus transfer occurs while this signal is 

at 1ts asserted level. This signal is driven by MK5027 while 11 IS the BUS 
MASTER. At all other times, the signal is tristated. 
If CSR4<01 > ACON = 0, 

110 PIN 18 =ALE 
ADDRESS LATCH ENABLE is used to demultiplex the DAL lines and 
define the address portion of the transfer. As ALE, the signal transitions 
from high to low during the address port1on of the transfer and remains 
low during the data portion. 
If CSR4<01> ACON = 1, 

110 PIN 18 =AS 
As AS, the signal pulses low during the address portion of the bus 
transfer. The low to high transition of AS can be used by a slave device 
to strobe the address into a register. 
AS is effectively the inversion of ALE. 

HLDA 19 I HOLD ACKNOWLEDGE is the response to HOLD. When HLDA IS low 
in response to MK5027's assertion of HOLD, the MK5027 is the Bus 
Master. HLDA should be desasserted ONLY after HOLD has been 
released by the MK5027. 
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MK5027 

Table 1 : Pin Description (continued). 

Signal Pin(s) Type Description 
cs 20 I CHIP SELECT indicates, when low, that the MK5027 is the slave device 

for the data transfer. CS must be valid throughout the entire transaction. 

ADR 21 I ADDRESS selects the Register Address Port or the Register Data Port. It 
must be valid throughout the data portion of the transfer and is only 
used by the chip when CS is low. 

ADR PORT 
LOW REGISTER DATA PORT 
HIGH REGISTER ADDRESS PORT 

READY 22 10/0D When the MK5027 is a Bus Master, READY is an asynchronous 
acknowledgement from the bus memory that memory will accept data in 
a WRITE cycle or that memory has put data on the DAL lines in a 
READ cycle. 
As a bus Slave, the MK5027 asserts READY when it has put data on 
the DAL lines during a READ cycle or is about to take data from the 
DAL lines during a WRITE eye~ READY is a response to DAS and it 
will be released after DAS or CS is negated. 

RESET 23 I RESET IS the Bus signal that Will cause MK5027 to cease operation, 
clear its internal logic and enter an idle state with the Power Off bit of 
CSRO set. 

TCLK 25 I TRANSMIT CLOCK. A 1 x clock mput for transmitter tim mg. TD changes 
on the falling edge of TCLK. The frequency of TCLK may not be 
greater than the frequency of SYSCLK. 

DTR 26 10 DATA TERMINAL READY, REQUEST TO SEND. Modem control p1n. 
RTS Pin 26 is configurable through CSR5. This pin can be programmed to 

behave as output RTS or as programmable 10 pin DTR. If configured as 
RTS, the MK5027 will assert this pin if it has data to send and 
throughout the transmission of a signal unit. 

RCLK 27 I RECEIVE CLOCK. A 1 x clock mput for rece1ver liming. RD IS sampled on 
the rising edge of RCLK. The frequency of RCLK may not be greater 
than the frequency of SYSCLK. 

SYSCLK 28 I SYSTEM CLOCK. System clock used for mternal timing of the MK5027. 
SYSCLK should be a square wave, of frequency up to 10 MHz. 

TD 29 0 TRANSMIT DATA. Transmit serial data output. 

DSR 30 10 DATA SET READY, CLEAR TO SEND. Modem Control Pm. Pin 30 is 
CTS configurable through CSR5. This pin can be programmed to behave as 

input CTS or as programmable 10 pin DSR. If configured as CTS, the 
MK5027 will transmit all ones while CTS is high. 

RD 31 I RECEIVE DATA. Received serial data input. 

A <23:16> 32-39 0/3S Address bits <23:16> used in conjunction with DAL <15:00> to produce 
a 24 bit address. MK5027 drives these lines only as a Bus Master. 
A23-A20 may be driven continuously as described in the CSR4 <7> 
BAEN bit. 

VSS-GND 1, 24 Ground Pins 

vee 48 Power Supply Pin 
+ 5.0 VDC±5% 
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MK5027 

Figure 2 : Possible System Configuration for the MK5027. 
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MK5027 

Figure 3 : MK5027 Simplified Block Diagram. 
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OPERATIONAL DESCRIPTION 
The SGS-Thomson Signalling System#? Signalling 
Link Controller (MK5027) device is a VLSI product 
intended for data communication applications re­
quiring SS7 link level control. The MK5027 will per­
form all frame formatting, such as :frame delimiting 
with flags, FCS generation and detection. It will also 
perform all error recovery and link control. The 
MK5027 also includes a buffer management mech­
anism that allows the user to transmit and/or receive 
mutilple MSU's. Contained in the buffer manage­
ment is an on-chip dual channel DMA: one channel 

r----- TO 

for receive and one channel for transmit. The 
MK5027 handles error recovery and link status sig­
nalling. 

The MK5027 is intended to be used with any popular 
16 or 8 bit microprocessor. Possible system configu­
ration for the MK5027 is shown in Figure 2. The 
MK5027 will move multiple blocks of receive and 
transmit data directly into and out of memory 
through the host's bus. An 1/0 acceleration proces­
sor could be used to off-load Higher Level software 
from the Host. The 1/0 acceleration processor in Fig­
ure 2 is recommended, but not required. 
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All signal pins on the MK5027 are TTL compatible. 
This has the advantage of making the MK5027 in­
dependent of the physical interface. As shown in 
Figure 2, line drivers and receivers are used for elec­
trical connection to the physical layer. 

SERIAL INTERFACE 

The MK5027 provides two seperate serial channels; 
one for received data and one for transmitted data. 
These serial channels are completely seperate and 
may be run at different clock frequencies. The re­
ceiver is responsible for recognizing frame boun­
dries, removal of inserted zeroes (for transparency), 
and checking the incoming FCS. Signal units with in­
correct FCS values are discarded. The receiver also 
parallelizes the incoming data which is placed into 
the receive data buffers within the receive descriptor 
ring. The transmitter is responsible for framing and 
serializing the data frames placed in the transmit de­
scriptor ring. The transmitter calculates the FCS of 
the outgoing data and appends it to the data. The 
transmitter generates flag sequences for inter-sig­
nal unit fill, at least two flags are transmitted between 
adjacent signal units. The FCS calculations for both 
directions of serial data optionally follow either the 
16-bit CRC-CCITT or the 32-bit CRC-32 algorithms. 
FCS generation and checking can also be optionally 
disabled if necessary. 

MICROPROCESSOR INTERFACE 
The MK5027 contains a dual channel DMA on chip 
to handle data transfers to and from the host mem­
ory. All access to the initialization block and descrip­
tor rings is handled in this way. The address bus is 
24 bits wide and does not use any segmentation or 
paging methods. Data transfers can optionally be 8 
and 16 bit operations, this allows easy interfacing 
with both 8 and 16 bit processors. DMA transfers 
can be up to 1, 8 or an unlimited number of words 
per transfer under program control. During bus 
slave operation the MK5027 allows access to its 6 
control/status registers which are used to monitor 
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and control the chip. These registers are used to 
control link procedures, configure interface options, 
control and monitor interrupt status, and more. Bus 
slave mode also allows both 8 and 16 bit accesses. 

BUFFER MANAGEMENT 
The basic organization of the buffer management is 
a circular queue of tasks in memory called descriptor 
rings. There are seperate rings to describe the trans­
mit and receive operations. Up to 128 buffers may 
be queued-up on a descriptor ring awaiting execu­
tion by the MK5027. The descriptor ring has a seg­
ment assigned to each buffer. Each segment holds 
a pointer for the starting address of the buffer, and 
holds a value for the length of the buffer in bytes. 

Each segment also contains two control bits called 
OWNA and OWNB, which denote whether the 
MK5027, the HOST, or the 1/0 ACCELERATION 
PROCESSOR (if present) "owns" the buffer. For 
transmit, when the MK5027 owns the buffer, the 
MK5027 is allowed and commanded to transmit the 
buffer. When the MK5027 does not own the buffer, 
it will not transmit that buffer. For receive, when the 
MK5027 owns a buffer, it may place received data 
into that buffer. Conversely, when the MK5027 does 
not own a receive buffer, it will not place received 
data in that buffer. 

The MK5027 buffer management mechanism will 
handle signal units which are longer than the length 
of an individual buffer. This is done by a chaining 
method which utilizes multiple buffers. The MK5027 
tests the next segment in the descriptor ring in a 
"look ahead" manner.lf the packet is too long for one 
buffer, the next buffer will be used after filling the first 
buffer; that is, "chained". The MK5027 will then "look 
ahead" to the next buffer, and chain that buffer if 
necessary, and so on. The operational parameters 
for the buffer management are defined by the user 
in the initialization block. The parameters defined in­
clude the basic mode of operation, the number of 
entries for the transmitter and receiver descriptor 
rings, etc. 



MK5027 

Figure 4 : MK5027 Buffer Management. 
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SIGNAL UNIT REPERTOIRE 

The signal unit repertoire of the MK5027 is shown 
in Table 1. This set conforms to the 1988 CCITT 
specification for level 2 of Signalling System #7. 

The definitions for the symbols for the frame types 
are: 

Table 1 : MK5027 Signal Unit Repertoire. 

Message Signal Unit (MSU) 

F FCS SIF SIO X 

8 16/32 8n,n>=2 8 2 

Link Status Signal Unit (LSSU) 

F FCS SF X 

8 16/32 8/16 2 

Values for SF: 

0- SIO, Out of alignment 
1- SIN, Normal alignment 
2- SIE, Emergency 

Fill-in Signal Unit (FISU) 

F FCS X 

8 16/32 2 
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Name Definition 

F Flag Sequence 
FSN Forward Sequence Number 
BSN Backward Sequence Number 
FIB Forward Indicator Bit 
BIB Backward Indicator Bit 
Ll Length Indicator 
X Programmed As Zeroes 
SIO Signalling Information Octet 
SIF Service Information Field 
SF Status Field 
FCS Frame Check Sequence 

Ll FIB FSN BIB BSN F 

6 7 7 8 

Ll FIB FSN BIB BSN F 

6 7 7 8 

3- SIOS, Out-of-service 
4-SIPO, Processor outage 
5- SIB, Congestion (Busy) 

Ll FIB FSN BIB BSN 

6 7 7 

J 
Right-most fields are transmitted first 



MK5027 ELECTRICAL SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

MK5027 

Temperature under Bias ........................................................................................ - 25°C to+ 100°C 

Storage Temperature ............................................................................................ - 65°C to + 150°C 

Voltage on Any Pin with Respect to Ground ......................................................... - 0.5V to VCC + 0.5V 

Power Dissipation ................................................................................................... 0.50W 
Stresses above those listed under "Absolute Max1mum Ratings'' may cause permanent damage to the above dev1ce. This 1s a 
stress rating only and functional operation of the dev1ce at these or any other cond1t1on above those 1nd1cated 1n the operational 
sect1ons of thiS spec1f1catl0n 1s not 1mplied. Exposure to absolute max1mum ratmg conditiOns for extended penods may affect 

DC CHARACTERISTICS 
TA = ooc to 70°C, Vee= + 5V ± 5 percent unless otherwise specified. 

Symbol 

VIL 

VIH 

VoL @loL=3.2mA 

VoH @ loH = - 0.4mA 

I1L @ V1N = 0.4 to Vee 

Icc @ TscT = 100ns 

CAPACITANCE 
F = 1MHz 

Symbol 

CIN Capacitance on Input Pins 

Conditions 

Parameter 

GouT Capacitance on Output Pins 

C1o Capacitance on 1/0 Pins 

AC TIMING SPECIFICATIONS 

Min. 

-0.5 

+ 2.0 

+2.4 

TA = 0°C to 70°C, Vee=+ 5V ±5 percent, unless otherwise specified. 

No Signal Symbol Parameter Test 
Conditions 

1 SYSCLK TscT SYSCLK Penod 

2 SYSCLK TscL SYSCLK Low Time 

3 SYSCLK TscH SYSCLK High Time 

4 SYSCLK TscR Rise Time of SYSCLK 

5 SYSCLK TscF Fall Time of SYSCLK 

6 TCLK TTCT TCLK Period 

7 TCLK TTCL TCLK Low Time 

8 TCLK TTCH TCLK High Time 

9 TCLK TTCR Rise Time of TCLK CL = 50pF 

10 TCLK TTCF Fall Time of TCLK 

11 TD TTDP TD Data Propagation Delay after the CL = 50pF 
Falling Edge of TCLK 

12 TD TTDH TD Data Hold Time after the Falling 
Edge ofTCLK 

13 RCLK TRCT RCLK Period 

Typ. Max. Unit 

+ 0.8 v 
Vee +0.5 --v 

I + 0.5 v 
v 

±10 J.LA 

50 rnA 

Min. Max. Unit 

10 pf 

10 pf 

20 pf 

Min. Typ. Max. Unit 

100 2000 ns 

45 ns 

45 ns 

0 8 ns 

0 8 ns 

140 ns 

63 ns 

63 ns 

0 8 ns 

0 8 ns 

40 ns 

5 ns 

140 ns 
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AC TIMING SPECIFICATIONS (continued) 
TA = ooc to 70°C, Vee=+ 5V ±5 percent, unless otherwise specified. 

No Signal Symbol Parameter Test 
Conditions 

Min. Typ. Max. Unit 

14 RCLK TACH RCLK High Time 63 ns 

15 RCLK TACL RCLK Low Time 63 ns 

16 RCLK TACA Rise Time of RCLK 0 8 ns 

17 RCLK TAcF Fall Time of RCLK 0 8 ns 

18 RD TAOA RD Data Rise Time 0 8 ns 

19 RD TAOF RD Data Fall Time 0 8 ns 

20 RD TROH RD Hold Time after Rising Edge of RCLK 5 ns 

21 RD TAOS RD Setup Time Prior to Rising Edge of 30 ns 
RCLK 

22 NDAL TooFF Bus Master Dnver Drsable after Rising 0 50 ns 
Edge of HOLD 

23 NDAL TooN Bus Master Driver Enable after Falling TSCT =100nS 0 200 ns 
Edge of HLDA 

24 HLDA THHA Delay to Falling Edge of HLDA from 0 ns 
Falling Edge of HOLD (bus master) 

25 RESET TRw RESET Pulse Width 30 ns 

26 NDAL TcvcLE Read/write, address/data Cycle Time TSCT=100nS 600 ns 

27 A TxAs Address Setup Time to Falling Edge of 100 ns 
ALE 

28 A TxAH Address Hold Trme after the Rrsing Edge 50 ns 
ofDAS 

29 DAL TAs Address Setup Trme to the Fallrng Edge 75 ns 
of ALE 

30 DAL TAH Address Hold Time after the Falling Edge 20 ns 
of ALE 

31 DAL TRDAS Data Setup Time to the Falling Edge of 55 ns 
DAS (bus master read) 

32 DAL TROAH Data Hold Time after the Rising Edge of 0 ns 
DAS (bus master read) 

33 DAL TooAs Data Setup Time to the Falling Edge of 0 ns 
DAS (bus master write) 

34 DAL Twos Data Setup Time to the Rising Edge of 250 ns 
DAS (bus master write) 

35 DAL TWDH Data Hold Time to the Rising Edge of 35 ns 
DAS (bus master write) 

36 DAL TsRoH Data Hold Time after the Rising Edge of TSCT=100nS 0 35 ns 
DAS (bus slave read) 

37 DAL TswoH Data Hold Time after the Rising Edge of 0 ns 
DAS (bus slave wnte) 

38 DAL Tswos Data Setup Time to the Falling Edge of 0 ns 
DAS (bus slave write) 

39 ALE TALEW ALE width High 110 ns 

40 ALE ToALE Delay from Rising Edge of DAS to the 70 ns 
Rising Edge of ALE 

41 DAS Tosw DAS width Low 200 ns 
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AC TIMING SPECIFICATIONS (continued) 
TA = ooc to 70°C, Vee=+ 5V ±5 percent, unless otherwise specified. 

No Signal Symbol Parameter Test 
Conditions 

Min. Typ. Max. Unit 

42 DAS TADAS Delay from the Falling Edge of Ale to the 80 ns 
Falling Edge of DAS 

43 DAS TRIDF Delay from the Rising Edge of DALO to 35 ns 
the Falling Edge of DAS {bus master 
read) 

44 DAS TRDYS Delay from the Falli~dge of READY to TARvo=300ns 120 200 ns 
the Falling Edge of DAS Tser=100ns 

45 DALI TROIF Delay from the Risin~ge of DALO to 70 ns 
the Falling Edge of DALI {bus master 
read) 

46 DALI TRIS DALI Setup Time to the Rising Edge of 150 ns 
DAS {bus master read) 

47 DALI TRIH DALI Hold Time after the Rising Edge of 0 ns 
DAS {bus master read) 

48 DALI TRIOF Delay from the Rising Edge of DALI to 70 ns 
the Falling Edge of DALO {bus master 
read) 

49 DALO Tos DALO Setup Time to the Falling Edge of 110 ns 
ALE {bus master read) 

50 DALO TROH DALO Hold Time after the Falling Edge 35 ns 
of ALE {bus master read) 

51 DALO Twos1 Delay from the Rising Edge of DAS to 50 ns 
the Rising Edge of DALO {bus master 
write) 

52 cs TesH CS Hold T1me after the Ris1ng Edge of 0 ns 
DAS {bus slave) 

53 cs Tess CS Setup T1me to the Falling Edge of 0 ns 
DAS {bus slave) 

54 ADR TsAH ADR Hold Time after the Rising Edge of 0 ns 
DAS (bus slave) 

55 ADR TsAs ADR Setup Time to the Falling Edge of 0 ns 
DAS {bus slave) 

56 READY TARYD Delay from the Falling Edge of ALE to Tser=100nS 150 ns 
the .falling Edge of READY to Insure a 
Minimum Bus Cycle Time {BOOnS) 

57 READY TsRos Data Setup Time to the Falling Edge of 75 ns 
READY {bus slave read) 

58 READY TRDYH READY Hold Time after the Rising Edge 0 ns 
of DAS {bus master) 

59 READY TsRYH READY Hold Time after the Rising Edge Tser=100nS 0 35 ns 
of DAS {bus slave) 

60 READY TRSH READ Hold Time after the Rising Edge of 0 ns 
DAS {bus slave) 

61 READ TsRs READ Setup Time to the Falling Edge of 0 ns 
DAS {bus slave) 

62 READY TRDYD Delay from Fallmg Edge of DAS to Tser=100ns 200 ns 
Fall1ng Edge of READY {bus slave) 
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Figure SA :TIL Output Load Diagram. 
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Figure 7 : MK5027 Bus Master Timing Diagram (read). 
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Figure 8: MK5027 Bus Master Timing Diagram (write). 
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Figure 9: MK5027 Bus Slave Timing Diagram (read). 
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Figure 10: MK5027 Bus Slave Timing Diagram (write). 
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SECTION 1: INTRODUCTION 
The SGS - Thomson MK5029 SDLC Communica­
tions Controller is a 7 Mbps CMOS device which 
provides link level data communications control for 
SDLC secondary stations. The MK5029 will per­
form frame formating including: frame delimiting 
with flags, transparency (so-called "bit-stuffing"), 
error recovery by retransmission, sequence num­
ber control, S (supervisory) and U (unnumbered) 
frame control, plus FCS (CRC) generation and 
detection. For added flexibility a transparent mode 
provides an HDLC transport mechanism without 
link layer support. This flexible transparent mode 
may be easily entered and exited without affecting 
the SDLC link status or the link state variables kept 
by the MK5029. The MK5029, in full transparent 
mode, can be used for implementing SDLC Master 
stations. In this mode no protocol processing is 
done and it is up to the user to take care of the upper 
level software. 
One of the outstanding features of the MK5029 is 
its buffer management which includes on-chip dual 
channel DMA. This feature allows users to receive 
and transmit multiple data frames at a time. (A 
conventional serial communications control chip 
plus a separate DMA chip would handle data for 
only a single block at a time.) The MK5029 will 
move multiple blocks of receive and transmit data 
directly into and out of memory through the Host's 
bus. Moreover, the memory management capa­
bility includes the chaining of long frames. A 
possible system configuration for the MK5029 is 
shown in figure 1. 
The MK5029 may be used with any of several 
popular 16 and 8 bit microprocessors, such as 
68000, 6800, Z8000, Z80, LSI- 11, 8086, 8088, 
8080, etc. 
The MK5029 may be operated in either full or half 
duplex mode. In half duplex mode, the RTS and 
CTS modem control pins are provided. In full du­
plex mode, these pins become user programmable 
1/0 pins. All signal pins on the MK5029 are TTL 
compatible. This has the advantage of making the 
MK5029 independent of the physical interface. As 
shown in figure 1, line drivers and receivers are 
used for electrical connection to the physical layer. 

TECHNICAL MANUAL 

SECTION 2: FEATURES 

II CMOS 

11 Fully compatible with both 8 and 16 bit systems. 

11 System clock rate up to 10 MHz. 

11 Data rate up to 7 Mbps, with a 64-byte FIFO in 
each direction. 

11 Implements SDLC/HDLC (ADCCP) type frame 
formating. 

11 Available in 52 pin PLCC or48 pin DIP packages. 

11 Pin compatible and architecturally the same as 
MK5025 (X.25/LAPD), MK5027 (CCS#7) and 
MK5021 (SCC). 

11 Buffer Management includes: 
- Initialization Block 
- Separate Receive and Transmit Rings 
-Variable Descriptor Ring and Window Sizes. 

11 On chip DMA control with programmable burst 
length. 

11 Handles all SDLC/HDLC frame formatting: 
-Zero bit insertion and deletion 
- FCS (CRC) generation and detection 
- Frame delimiting with flags 

11 Programmable Address and Control fields. 

11 Programmable (N1) Maximum Frame Length 
counter. 

11 Handles all error recovery, sequencing, and S 
and U frame control. 

11 Programmable minimum frame spacing on trans­
mission (number of flags between frames). 

11 Selectable FCS (CRC) of 16 or 32 bits. 

11 Testing Facilities: 
- Internal Loopback 
- Silent Loopback 
-Optional Internal Data Clock Generation 
-Self Test. 

11 All inputs and outputs are TTL compatible 

11 Programmable for full or half duplex operation 

---------------------------- ~~~@~~~~~ ------------------------~3~ffi~O 
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SECTION 3: OPERATIONAL DESCRIPTION 

The SGS -Thomson MK5029 SDLC Communica­
tions Controller device is a VLSI product intended 
for high performance data communication applica­
tions requiring SDLC link level control. The MK5029 
will perform all frame formatting, such as: frame 
delimiting with flags, FCS (CRC) generation and 
detection, and zero bit insertion and deletion for 
transparency. The MK5029 also includes a buff­
er management mechanism that allows the user to 
transmit and/or receive multiple frames. Contained 
in the buffer management is an on-chip dual chan­
nel DMA: one channel for receive and one channel 
for transmit. 

The MK5029 can be used with any popular 16 or 8 
bit microprocessor. A possible system configuration 
for the MK5029 is shown in Figure 1. This document 

assumes that the processor has a byte addressable 
memory organization. 

The MK5029 will move multiple blocks of receive 
and transmit data directly in and out of memory 
through the Host's bus. An 1/0 acceleration proces­
sor, could be used to off-load Network Level soft­
ware from the Host. 

The MK5029 may be operated in full or half duplex 
mode. In half duplex mode the RTS and CTS 
modem control pins are provided. In full duplex 
mode, these pins become user programmable 1/0 
pins. 

All signal pins on the MK5029 are TTL compatible. 
This has the advantage of making the MK5029 
independent of the physical interface. As shown in 
Fig. 1, line drivers and receivers are used for 
electrical connection to the physical layer. 

Figure 1: Possible System Configuration For The MK5029 
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3.1 Functional Blocks 
Refer to the block diagram in Figure 2. 

The MK5029 is primarily initialized and controlled 
through six 16-bit Control and Status Registers 
(CSRO thru CSR5). The CSR's are accessed 
through two bus addressable ports, the Register 
Address Port (RAP), and the Register Data Port 
(RDP). The MK5029 may also generate an inter­
rupt(s) to the Host. These interrupts are enabled 
and disabled through CSRO. 

The on-chip microcontroller is used to control the 
movement of parallel receive and transmit data, 
and to handle the Address and Control field filtering. 

3.1.1 Microcontroller 

The microcontroller controls all of the other blocks 
of the MK5029. The microcontroller performs 
frame processing and protocol processing. All 
frame content processing as well as S and U frame 

Figure 2 : MK5029 Simplified Block Diagram 
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3.1.2 Receiver 
Serial receive data comes into the Receiver (Figure 
2). The Receiver is responsible for: 

1. Leading and trailing flag detection. 

2. Deletion of zeroes inserted for transparency. 

3. Detection of idle and abort sequences. 

4. Detection of good and bad FCS (CRC). 

5. Monitoring Receiver FIFO status. 

6. Detection of Receiver Over-Run. 

7. Odd byte detection. 

NOTE: If frames are received that have an odd 
number of bytes 
then the last byte of the frame is said to be an 
odd byte. 

8. Detection of non-octet aligned frames. Such 
frames are treated as invalid frames. 

• 
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3.1.3 Transmitter 
The Transmitter is responsible for: 
1. Serialization of outgoing data. 

2. Generating and appending the FCS (CRC). 
3. Framing outgoing frame with flags. 
4. Zero bit insertion for transparency. 
5. Transmitter Under-Run detection. 
6. Transmission of odd byte. 
7. RTS/CTS control. 
3.1.4 Frame Check Sequence or Cyclic Redun­
dancy Check 
The FCS (CRC) on the transmitter or receiver may 
be either 16 bit or 32 bit, and is user selectable. For 
full duplex operation, both the receiver and trans­
mitter have individual FCS computation circuits. 
The characteristics of the FCS are: 
Transmitted Polarity: Inverted 
Transmitted Order: High Order Bit First 
Pre-set Value: All 1 's 
Polynomial 16 bit: 
x1s + x12 + xs + 1 

Remainder 16 bit (if received correctly): 
High order bit->0001 11 01 0000 1111 
Polynomial 32 bit: 
x32 + x2s + x23 + x22 + x1s + x12 + x11+ x10+ xs+ 
x7 + x5 + x4 + x2 + x + 1 
Remainder 32 bit (if received correctly): 
high order bit-> 1100 0111 0000 0100 

11011101 01111011 
3.1.5 Receive FIFO 
The Receive FIFO buffers the data received by the 
receiver. This performs two major functions. First, 
it resynchronizes the data from the receive clock to 
the system clock. Second, it allows the microcon­
troller time to finish whatever it may be doing before 
it has to process the received data. 
The receive FIFO holds the data from the receiver 
without interrupting the microcontroller until it con­
tains enough data to reach the watermark level. 
This watermark level can be programmed in CSR4 
to occur when the FIFO contains at least 2 bytes; 
18 or more bytes; 34 or more bytes; or 50 or more 
bytes. This programmability , along with the pro­
grammable burst length of the DMA controller, en­
ables the user to define how often and for how long 
the MK5029 must use the host bus. For more 
information, see Control/Status Register 4. 
For example, if the watermark level is set at 34 bytes 
and the burst length is limited to 8 word transfers at 
a time, the MK5029 will request control of the host 
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bus as soon as 34 bytes are received and again 
after every 16 subsequent bytes. 

3.1.6 Transmit FIFO 

The Transmit FIFO buffers the data to be trans­
mitted by the MK5029. This also performs two 
major functions. First, it resynchronizes the data 
from the system clock to the transmit clock. Sec­
ond, it allows the microcontroller and DMA control­
ler to burst read data from the host's memory 
buffers; making both the MK5029 and the host bus 
more efficient. 

3.1.7 DMAController 

The MK5029 has an on-chip DMAController circuit. 
This allows it to access memory without requiring 
host software intervention. Whenever the MK5029 
requires access to the host memory it will negotiate 
for mastership of the bus. Upon gaining control of 
the bus the MK5029 will begin transferring data to 
or from memory. The MK5029 will perform memory 
transfers until either it has nothing more to transfer, 
it has reached its DMA burst limit (user programm­
able), or the BUSREL pin is driven low. In any case, 
it will complete all bus transfers before releasing 
bus mastership back to the host. If during a mem­
ory transfer, the memory does not respond within 
256 SCLK cycles, the MK5029 will release owner­
ship of the bus immediately and the MERR bit will 
be set in CSRO. The DMA burst limit can be pro­
grammed by the user through CSR4. In 16 bit 
mode the limit can be set to 1 word, 8 words, or 
unlimited word transfers. In 8 bit mode,it can be set 
to 2 bytes, 16 bytes, or unlimited byte transfers. For 
high speed data lines (i.e.> 1 Mbps) a burst limit of 
8 words, 16 bytes or unlimited is suggested to allow 
maximum throughput. 

The byte ordering of the DMA transfers can be 
programmed to account for differences in processor 
architectures or host programming languages. 
Byte ordering can be programmed separately for 
data and control information. Data information is 
defined as all contents of data buffers; control infor­
mation is defined as anything else in the shared 
memory space (i.e. initialization block, descriptors, 
etc). For more information see section 4.1.2.5 on 
control status register 4. 

3.1.8 Bus Slave Circuitry 

The MK5029 contains a bank of internal con­
trol/status registers (CSR0-5) which can be ac­
cessed by the host as a peripheral. The host can 
read or write to these registers like any other bus 
slave. The contents of these registers are listed in 
Section 4 and bus signal timing is described in 
Figures 9 and 10. 
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3.2 Buffer Management Overview 

Refer to Fig. 3. 

3.2.1 Initialization Block 

A. Mode of Operation. 

B. Frame Address Values. 

C. N1 Counter (Max Frame Length) and Timer 
Values. 

D. Protocol Parameters. Chip initialization information is located in a block 
of memory called the Initialization Block. The Initial­
ization Block consists of 28 contiguous words of 
memory starting on a word boundary. This memory 
is assembled by the HOST, and is accessed by the 
MK5029 during initialization. The Initialization 
Block is comprised of: 

E. Location and size of Receive and Transmit De­
scriptor Rings. 

F. Location and size of XID/TEST/CFGR Buffers. 

G. Location of Status Buffer. 

H. Error Counters. 

Figure 3 : MK5029 Buffer Management 
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3.2.2 The Circular Queue 

The basic organization of the buffer management 
is a circular queue of tasks in memory called de­
scriptor rings. There are separate rings to describe 
the transmit and receive operations. Up to 128 
buffers may be queued-up on a descriptor ring 
awaiting execution by the MK5029. The descriptor 
ring has a descriptor assigned to each buffer. Each 
descriptor holds a pointer for the starting address 
of the buffer, and holds a value for the length of the 
buffer in bytes. 

Each descriptor also contains two control bits called 
OWNA and OWNB, which denote whether the 
MK5029, the HOST, or the 1/0 ACCELERATION 
PROCESSOR ( if present ) "owns" the buffer. For 
transmit, when the MK5029 owns the buffer, the 
MK5029 is allowed and commanded to transmit the 
buffer at its next poll opportunity. When the 
MK5029 does not own the buffer, it will not transmit 
that buffer. For receive, when the MK5029 owns a 
buffer, it may place received data into that buffer. 
Conversely, when the MK5029 does not own a 
receive buffer, it will not place received data into that 
buffer. 

The MK5029 buffer management mechanism will 
handle frames which are longer than the length of 
an individual buffer. This is done by a chaining 
method which utilizes multiple buffers. The 
MK5029 tests the next descriptor in the descriptor 
ring in a "look ahead" manner. If the frame is too 
long for one buffer, the next buffer will be used after 
filling the first buffer; that is, "chained". The 
MK5029 will then "look ahead" to the next buffer, 
and chain that buffer if necessary, and so on. 

Name Definition 

I Information frame 

Ul Unnumbered Information frame 

RR Receiver Ready 

RNR Receiver Not Ready 

REJ Reject 

SNRM Set Normal Response Mode 

DISC Disconnect 

RD Request Disconnect 

UA Unnumbered Acknowledge 

BCN may be sent by the user by sw1tch~ng to the transparent mode 

The operational parameters for the buffer manage­
ment are defined by the user in the initialization 
block. The parameters defined include the basic 
mode of operation, the number of entries for the 
transmitter and receiver descriptor rings, protocol 
parameters, etc. The starting address for the Initial­
ization block, IADR, is defined in the CSR2 and 
CSR3 registers inside the MK5029. 

3.2.3 Frame Format 

The frame format supported by the MK5029 is 
shown below. Each frame may consist of a pro­
grammable number of leading flag .. patterns 
(0111111 0), an address field, a control field, an 
information field, an FCS (CRC) of either 16 or 32 
bits, and a trailing flag pattern. The number of 
leading flags transmitted is programmable through 
the Mode Register in the Initialization Block. Re­
ceived frames may have only one flag between 
adjacent frames. 

INFO FCS I F 

8 8/16 8/16 8•n 16/32 8 

TRANSMITTED FIRST 

3.2.4 The Command/Response Repertoire 

The command/response repertoire of the MK5029 
is shown in Tables A and B. This set conforms to the 
IBM SDLC manual GA27-3093-2. The MK5029 will 
process the Information, Supervisory, and Unnum­
bered frames shown in Tables A and B, and will 
handle the A and C fields for all the frames men­
tioned below. 

The definitions for the frame types are: 

Name Definition 

SIM Set Initialization Mode 

RIM Request Initialization Mode 

OM Disconnect Mode 

FRMR Frame Reject 

TEST Link Test Frame 

XID Exchange Station Identification 

UP Unnumbered Poll 

BCN· Beacon (Loop response) 

CFGR Configure 

.::.;8/.::.;50"---------------~ ~~©mgmcf~~~ --------------
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Table A: MK5029 Command/Response Repertoire Modulo 8 Operation 

Format Command Response 
Encoding 

LSB 

1 2 3 4 5 

Information Transfer I I 0 ~ N(S) --7 p 

Supervisory RR RR 1 0 0 0 P/F 

RNR RNR 1 0 1 0 P/F 

REJ REJ 1 0 0 1 P/F 

Unnumbered ·u1 *ul 1 1 0 0 P/F 

RIM 1 1 1 0 F 

*siM 1 1 1 0 p 

SNRM 1 1 0 0 p 

OM 1 1 1 1 F 

DISC 1 1 0 0 p 

UA 1 1 0 0 F 

FRMR 1 1 1 0 F 

RD 1 1 0 0 F 

·x1o ·x1o 1 1 1 1 P/F 

*up 1 1 0 0 p 

*TEST *TEST 1 1 0 0 P/F 

**seN 1 1 1 1 F 

*cFGR 
. 
CFGR 1 1 1 0 P/F 

Table B: MK5029 Command/Response Repertoire Modulo 128 Operation 

Format Command Response Encoding 

1 2 3 4 5 6 7 8 

Information Transfer I I 0 N(S) 

Supervisory RR RR 1 0 0 0 0 0 0 0 

RNR RNR 1 0 1 0 0 0 0 0 

REJ REJ 1 0 0 1 0 0 0 0 

Unnumbered SNRME 1 1 0 0 p 0 1 1 

All others Same Repertoire and Encoding as 

N(S) =Transmitter send sequence number 
N(R) = Transm1tter receive sequence number 
XID and Ul frames can be individually enabled through CSR2 

for Modulo 8 Operation 

P/F = Poll bit when 1ssued as a command, F1nal bit when 1ssued as a response 

6 7 

~ N(R) 

~ N(R) 

~ N(R) 

~ N(R) 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

1 1 

0 0 

0 1 

1 0 

1 0 

1 1 

1 1 

0 1 

9 
p 

P/F 

P/F 

P/F 

• TEST, CFGR, SIM and UP frames can be enabled IndiVidually by setting the appropnate b1ts 1n the Protocol Parameters Reg1ster 
•• BCN frame can be sent by temporanly SWitching to the flexible Transparent Mode 
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3.3 PIN DESCRIPTION 
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Table 1 : PIN DESCRIPTION 

LEGEND: 
I Input only 
10 Input I Output 

0 
3S 

Output only 
3-State 
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OD Open Drain (no internal pull-up) 

Note: Pin out for 52 pin PLCC is shown in brackets. 

Signal Name Pin(S) Type Description 

DAL<15:00> 2-9 I0/3S The time multiplexed Data/Address bus. During the address portion of a 
40-47 memory transfer, DAL<1 5:00> contains the lower 16 bits of the memory 
[2-10 address. 

44-51] 
During the data portion of a memory transfer, DAL<1 5:00> contains the read 
or write data, depending on the type of transfer. 

READ jQ I0/3S READ indicates the type of operation that the bus controller is performing 
[11] during a bus transaction. READ is driven by the MK5029 only while it is the 

BUS MASTER. READ is valid during the entire bus transaction and is 
tristated at all other times. 

MK5029 as a Bus Slave : 

READ = HIGH - Data is taken off the DAL lines by the chip. 
READ= LOW- Data is placed on the DAL lines by the chip. 

MK5029 as a Bus Master 

READ= HIGH- Data is taken off the DAL lines by the chip. 
READ = LOW - Data is placed on the DAL lines by the chip. 

INTR 11 0/0D INTERRUPT is an attention interrupt line that indicates that one or more of 
[12] the following CSRO status flags is set: MISS, MERR, RINT, TINT or PINT. 

INTERRUPT is enabled by CSR0<09>, INEA=1. 

-- --
DALI 12 0/3S DAL IN is an external bus transceiver contra~. DALI is driven by the 

[13] MK5029 only while it is the BUS MASTER. DALI is asserted by the MK5029 
when it reads from the DAL lines during the data portion of a READ transfer. 
DALI is not asserted during a WRITE transfer. 

--
DALO 13 0/3S DAL OUT is an external bus transceiver control line. DALO IS dnven by the 

[14] MK5029 only while it is the BUS MASTER. DALO is asserted by the MK5029 
when it drives the DAL lines during the address portion of a READ transfer or 
for the duration of a WRITE transfer. 

W50 
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Table 1 : PIN DESCRIPTION (Continued) 

Signal Name Pin(S) Type Description 

--
DAS 14 I0/3S DATA STROBE def1nes the data portion of a bus transaction. By defimt1on, 

[15] data IS stable and valid at the low to high transition of DAS. This signal is 
dnven by the MK5029 while 1! is the BUS MASTER. During the BUS SLAVE 
operation, this pin is used as an input. At all other times the signal is tristated. 

BMO 15 10/3S 1/0 pins 15 and 16 are programmable through CSR4. If bit 06 of CSR4 is set 
BYTE [16] to a one, pin 15 becomes input BUSREL and is used by the host to signal 

BUSREL the MK5029 to terminate a DMA burst after the current bus transfer has 
completed. If bit 06 is clear then pin 15 is an output and behaves as 
described below for pin 16. 

BM1 16 0/3S Pins 15 and 16 are programmable through bit 00 of CSR4 (BCON). 
BUSAKO [18] II CSR4<00> BCON = 0, 

1/0 PIN 15 = BMO (0/3S) 
1/0 PIN 16 = BM1 (0/3S) 

BYTE MASK<1 :0> Indicates the by1e(s) on the DALto be read or wntten 
during this bus transaction. MK5029 drives these lines only as a Bus Master. 
MK5029 ignores the BM lines when it is a Bus Slave. 

Byte selection is done as outlined in the following table. 

BM1 BMO TYPE OF TRANSFER 

LOW LOW ENTIRE WORD 
LOW HIGH UPPER BYTE 

(DAL<15:08>) 
HIGH LOW LOWER BYTE 

(DAL<07:00>) 
HIGH HIGH NONE 

If CSR4<00> BCON = 1, 
1/0 PIN 15 = BYTE (0/3S) 
1/0 PIN 16 = BUSAKO (0) 

Byte selection is done using the BYTE line and DAL<00> latched during the 
address portion of the bus transaction. MK5029 drives BYTE only as a Bus 
Master and ignores it when a Bus Slave. By1e selection is done as outlined 
in the following table 

BYTE DAL<00> TYPE OF TRANSFER 

LOW LOW ENTIRE WORD 
LOW HIGH ILLEGAL CONDITION 
HIGH LOW LOWER BYTE 
HIGH HIGH UPPER BYTE 

_12_1_50~------------------ ~~i~@~~~~?©~ ---------------------------
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Table 1 : PIN DESCRIPTION (Continued) 

Signal Name Pin(S) Type Description 

BUSAKO is a bus request daisy chain output. If MK5029 is not requesting 
the bus and it receives HLDA, BUSAKO will be driven low. If MK5029 is 
requesting the bus when it receives HLDA, BUSAKO will remain high. 

Note: All transfers are entire word unless the MK5029 is configured for 8 bit 
operation. 

HOLD 17 10/0D Pin 17 is configured through bit 0 of CSR4. 
BUSRQ [19] 

If CSR4<00> BCON = 0, 
1/0 PIN 17 =HOLD 

--
HOLD request is asserted by MK5029 when it requires a DMA cycle, if 
HLDA is inactive, regardless of the previous state of the HOLD pin. 
HOLD is held low for the entire ensuing bus transaction. 

If CSR4<00> BCON = 1, 
1/0 PIN 17 = BUSRQ 

BUSRQ is asserted by MK5029 when it requires a DMA cycle if the prior 
state of the BUSRQ pin was high and HLDA is inactive. BUSRQ is held low 
for the entire ensuing bus transaction. 

ALE 18 0/3S The active level of ADDRESS STROBE is programmable through CSR4. 
AS [20] The address portion of a bus transfer occurs while th1s signal is at its 

asserted level. This signal is driven by MK5029 wh1le it is the BUS MASTER. 
At all other t1mes, the s1gnal is tristated. 

If CSR4<01 > ACON = 0, 
1/0 PIN 18 =ALE 

ADDRESS LATCH ENABLE is used to demultiplex the DAL lines and define 
the address portion of the transfer. As ALE, the signal transitions from high to 
low during the address portion of the transfer and remmns low dunng the 
data portion. 

If CSR4<01 > ACON = 1, 
1/0 PIN 18 =AS 

As AS, the signal pulses low during the address portion of the bus transfer. 
The low to high transition of AS can be used by a slave device to strobe the 
address into a register. 

AS is effectively the inversion of ALE. 

HLDA 19 I HOLD ACKNOWLEDGE is the resRonse to HOLD. When HLDA is low in 
[21] response to MK5029's assertion of HOLD, the MK5029 is the Bus Master. 

HLDA should be deasserted ONLY after HOLD has been released by the 
MK5029. 
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Table 1 : PIN DESCRIPTION (Continued) 

Signal Pin(S) Type Description 

-cs 20 I CHIP SELECT indicates, when low, that the MK5029 is the slave device for 
[22] the data transfer. CS must be valid throughout the entire transaction. 

ADR 21 I ADDRESS selects the Register Address Port or the Register Data Port. It 
[23] must be valid throughout the data portion of the transfer and is only used by 

the chip when CS is low. 

ADR PORT 

LOW REGISTER DATA PORT 
HIGH REGISTER ADDRESS PORT 

READY 22 10/0D When the MK5029 is a Bus Master, READY is an asynchronous 
[24] acknowledgement from the bus memory that memory will accept data in a 

WRITE cycle or that memory has put data on the DAL lines m a READ cycle. 

As a Bus Slave, the MK5029 asserts READY when it has put data on the 
DAL lines during a READ cycle or is about to take data from the DAL lines 
durin9.i!..YI!RITE cycle. READY is a response to DAS and it will be released 
after DAS or CS is negated. 

---
RESET 23 I RESET is the Bus signal that will cause MK5029 to cease operation, clear its 

[25] internal logic and enter an idle state with the Power Off bit of CSRO set. 

TCLK 25 I TRANSMIT CLOCK. A 1 x clock input for transm1tter t1ming. TD changes on 
[28] the falling edge of TCLK. The frequency of TCLK may not be greater than 

the frequency of SYSCLK. 

DTR 26 10 DATA TERMINAL READY, REQUEST TO SEND. Modem control pin. Pin 26 
RTS [29] is confim!@ble through CSR5. This pin can be programmed to behave as 

output RTS or as programmable 10 pin DTR. If configured as RTS, the 
MK5029 will assert this pin if it has data to send and throughout the 
transmission of a signal unit. 

--
RCLK 27 I RECEIVE CLOCK. A 1 x clock input for receiver timing. RD is sampled on the 

[30] rising edge of RCLK. The frequency of RCLK may not be greater than the 
frequency of SYSCLK. 

SYSCLK 28 I SYSTEM CLOCK. System clock used for internal timing of the MK5029. 
[31] SYSCLK should be a square wave, of frequency up to 10 MHz. 

TD 29 0 TRANSMIT DATA Transmit serial data output. 
[32] 

_14_1_50 _______________ ~~~~@~~~~~J» ----------------
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Table 1 : PIN DESCRIPTION (Continued) 

Signal Pin(S) Type DescriptioN 

DSR 30 10 DATA SET READY, CLEAR TO SEND. Modem Control Pin. Pin 30 is 
CTS [33) configurable through CSR5. This pin can be programmed to behave as input 

CTS or as programmable 10 pin DSR. If configured as CTS, the MK5029 will 
transmit all ones while CTS is high. 

RD 31 I RECEIVE DATA. Received serial data input. 
[34) 

A<23:16> 32-39 0/3S Address bits <23:16> used in conjunction with DAL<15:00> to produce a 24 
[37-43) bit address. MK5029 drives these lines only as a Bus Master. A23-A20 may 

be driven continuously as described in the CSR4<7> BAE bit. 

VSS-GND 1, 24 Ground Pins 
[1, 26) 

vee 52 Power Supply Pin 
+5.0 VDC + - 5% 

------------- I..V ~~©ItlW&'~9J1 15/50 
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SECTION 4: PROGRAMMING SPECIFICATION 
This section defines the Control and Status Regis­
ters and the memory data structures required to 
program the MK5029. 

4.1 Control and Status Registers 
There are six Control and Status Registers (CSR's) 
resident within the MK5029. The CSR's are ac­
cessed through two bus addressable ports, an ad­
dress port (RAP), and a data port (RDP), thus 
requiring only two locations in the system memory 
or 1/0 map. 

4.1.1 Accessing the Control and Status Regis­
ters 
The CSR's are read (or written) in a two step 
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operation. The address of the CSR is written into 
the address port (RAP) during a bus slave transac­
tion. 
During a subsequent bus slave transaction, the 
data being read from (or written into) the data port 
(RDP) is read from (or written into) the CSR se­
lected in the RAP. Once written, the address in RAP 
remains unchanged until rewritten or upon a bus 
reset. A control 1/0 pin (ADR) is provided to distin­
guish the address port from the data port. 

ADR 

L 
H 

Port 

Register Data Port (RDP) 
Register Address Port (RAP) 



TECHNICAL MANUAL 

4.1.1.1 Register Address Port (RAP) 

BIT 

15:08 

07 

06:04 

03:01 

00 

5 4 3 2 

0 0 0 

NAME 

RESERVED 

BMB 

RESERVED 

CSR DATA 

HBYTE 

0 0 

0 0 0 0 0 0 0 0 0 0 

0 9 8 7 6 5 4 3 2 0 

I I H 
B 

CSR B 

0 0 0 M 0 0 0 y 
<2:0> 

T 8 

I I E 

DESCRIPTION 

Must be written as zeroes. 

When set, places chip into 8 bit mode. CSR's, I nit Block, and data 
transfers are all 8 bit trans fers; this providescompatibility with 8 
bitmicroprocessors. When clear, all transfers are 16 bit transfers. 
This bit must be set to the same value each time it is written, 
changing this bit during normal operation will achieve unexpected 
results. BM8 is READ/WRITE and cleared on Bus RESET. 

Must be written as zeroes. 

CSR address select bits. READ/WRITE. Selects the CSR to be 
accessed through the RDP. RAP is cleared by Bus RESET. 
CSR<2:0> CSRO 
1 CSR1 
2 CSR2 
3 CSR3 
4 CSR4 
5 CSR5 

Determines which byte is addressed for 8 bit mode. If set, the high 
byte of the register referred to by CSR<2:0> is addressed, other­
wise the low byte is addressed. This bit is only meaningful in 8 bit 
mode and must be written as zero if BM8=0. HBYTE is 
READ/WRITE and cleared on bus reset. 

4.1.1.2 Registers Data Port (RDP) 

BIT 

15:00 

1 1 1 0 0 0 0 0 0 0 0 0 0 
5432 09876543210 

I : : : : H : JATA : : I : I 
NAME 

CSR DATA 

DESCRIPTION 

Writing data to the RDP loads data into the CSR selected by RAP. 
Reading the data from RDP reads the data from the CSR selected 
in RAP. 

~ SGS·THOMSOI\l 17150 -------------- b."'l/1 li:m~oo©~~~cc;'ITrnJ©I!J©§ -------------
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4.1.2 Control and Status Register Definition 

4.1.2.1 Control and Status Register 0 (CSRO) 
RAP<3:1> = 0 

BIT 

15 

14 

13 

12 

11 

1 

5 4 3 2 

T 's 
D 

M 
D 

NAME 

TDMD 

STOP 

DTX 

DRX 

TXON 

T 

0 
p 

D D 
T R 
X X 

T 
X 
0 
N 

0 0 0 0 0 0 0 0 0 0 
0 9 8 7 6 5 4 3 2 1 0 

R I I M M 
R T 

p T R 
X N N E I I I I 

0 u 0 
0 E T R s 

R R 
N N N 

N A R R s T T T 

DESCRIPTION 

TRANSMIT DEMAND, when set in Transparent Mode, causes 
MK5029 to access the Transmit Descriptor Ring. TDMD should 
not be set to transmit a frame in protocol mode, it should only be 
used in Transparent mode to cause the MK5029 to transmit a 
frame in response to a Transmit Descriptor Ring entry insertion by 
the host. TDMD is written with ONE ONLY and cleared by the 
microcode after it is used. It may read as a "1 "for a short time after 
it is written because the microcode may have been busy when 
TDMD was set. It is also cleared by Bus RESET. Writing a "0" in 
this bit has no effect. 

STOP, when set, indicates that MK5029 is operating in the 
Stopped phase of operation. All external activity is disabled and 
internal logic is reset. MK5029 remains inactive except for primi­
tive processing until a START primitive is issued. STOP IS READ 
ONLY and set by Bus RESET or a STOP primitive. Writing to this 
bit has no effect. 

Disable Transmitter ring prevents the MK5029 from further access 
to the Transmitter Descriptor Ring. No transmissions are at­
tempted after finishing transmission of any frame in transmission 
at the time of DTX being set. TXON acknowledges changes to 
DTX, see below. DTX is READ/WRITE. 

Disable the Receiver prevents the MK5029 from further access to 
the Receiver Descriptor Ring. No received frames are accepted 
after finishing reception of any frame in reception at the time of 
DRX being set. RXON acknowledges changes to DRX, see 
description of RXON. DRX is READ/WRITE. 

TRANSMITTER ON indicates that the transmit ring access is 
enabled. TXON is set as the Start primitive is issued if the DTX bit 
is "0" or afterward as DTX is cleared. TXON is cleared upon 
recognition of DTX being set, by sending a Stop primitive in CSR1, 
or by a Bus RESET. If TXON is clear, the host may modify the 
Transmit Descriptor Ring entries regardless of the state of the 
OWNAbits. TXON is READ ONLY; writing to this bit has no effect. 

_18_,_50 ________________________ ~~~~@~gmia@~ ________________________ ___ 
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09 INEA 

08 INTR 

07 MERR 

06 MISS 

05 ROR 

04 TUR 
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RECEIVER ON indicates that the receive ring access is enabled. 
RXON is set as the Start primitive is issued if the DRX bit is "0" or 
afterward as DRX is cleared. RXON is cleared upon recognition 
of DRX being set, by sending a Stop primitive in CSR1, or by a 
Bus RESET. RXON is READ ONLY; writing to this bit has no 
effect. 

INTERRUPT ENABLE allows the INTR 1/0 pin to be driven low 
when the Interrupt Flag is set. If INEA = 1 and INTR = 1 the INTR 
1/0 pin will be low. If INEA = 0 the INTR 1/0 pin will be high, 
regardless of the state of the Interrupt Flag. INEA is READ/WRITE 
set by writing a "1" into this bit and is cleared by writing a "0" into 
this bit, by Bus RESET, or by issuing a Stop primitive. INEA may 
not be set while in the Stopped phase. 

INTERRUPT FLAG indicates that one or more of the following 
interrupt causing conditions has occurred: MISS, MERR, RINT, 
TINT, PINT. If INEA = 1 and INTR = 1 the INTR 1/0 pin will be 
low. INTR is READ ONLY, writing this bit has no effect. INTR is 
cleared as the specific interrupting condition bits are cleared. 
INTR is also cleared by Bus RESET or by issuing a Stop primitive. 

MEMORY ERROR is set when the MK5029 is the Bus Master and 
READY has not been asserted within 256 SYSCLKs (25.6 usee 
@ 10MHz) after asserting the address on the DAL lines. When 
a Memory Error is detected, the MK5029 releases the bus, the 
receiver and transmitter are turned off, and an interrupt is gener­
ated if INEA = 1. MERR is READ/CLEAR ONLY and is set by the 
chip and cleared by writing a "1" into the bit. Writing a "0" has no 
effect. It is cleared by Bus RESET or by issuing a Stop primitive. 

MISSED frame is set when the receiver loses a frame because it 
does not own a receive buffer indicating loss of data. When MISS 
is set, an interrupt will be generated if INEA = 1. MISS is 
READ/CLEAR ONLY and is set by MK5029 and cleared by writing 
a "1" into the bit. Writing a "0" has no effect. It is also cleared by 
Bus RESET or by issuing a Stop primitive. 

RECEIVER OVERRUN indicates that the Receiver FIFO was full 
when the receiver was ready to input data to the Receiver FIFO. 
The frame being received is lost, but is probably recoverable if an 
upper level protocol is used. When ROR is set, an interrupt is 
generated if INEA = 1. ROR is READ/CLEAR ONLY and is set by 
MK5029 and cleared by writing a "1" into the bit. Writing a "0" has 
no effect. It is also cleared by Bus RESET or by issuing a Stop 
primitive. 

TRANSMITTER UNDERRUN indicates that the MK5029 has 
aborted a frame since data was late from memory. This condition 
is reached when the transmitter and transmitter FIFO both 
become empty while transmitting a frame. When TUR is set, an 
interrupt is generated if INEA = 1. TUR is READ/CLEAR ONLY 
and is set by MK5029 and cleared by writing a "1" into the bit. 
Writing a "0" has no effect. It is also cleared by Bus RESET or by 
issuing a Stop primitive. 
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03 PINT 

02 TINT 

01 RINT 

00 0 

PRIMITIVE INTERRUPT is set after the chip updates the primitive 
register to issue a provider primitive. When PINT is set, an interrupt 
is generated if INEA =1. PINT is READ/CLEAR ONLY and is set 
by MK5029 and cleared by writing a "1" into the bit. Writing a "0" 
has no effect. It is also cleared by Bus RESET or by issuing a 
Stop primitive. 

TRANSMITTER INTERRUPT is set after the chip updates an 
entry in the Transmit Descriptor Ring. When TINT is set, an 
interrupt is generated if INEA = 1. TINT is READ/CLEAR ONLY 
and is set by the MK5029 and cleared by writing a "1" into the bit. 
Writing a "0" has no effect. It is also cleared by Bus RESET or by 
issuing a Stop primitive. 

RECEIVER INTERRUPT is set after the MK5029 updates an 
entry in the Receive Descriptor Ring. When RINT is set, an 
interrupt is generated if INEA = 1. RINT is READ/CLEAR ONLY 
and is set by the MK5029 and cleared by writing a "1" into the bit. 
Writing a "0" has no effect. It is cleared by Bus RESET or by 
issuing a Stop primitive. 

This bit is READ ONLY and will always read as a zero. 

_2_01_50 ________________________ ~~~~~~g~~~~ ---------------------------
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4.1.2.2 Control and Status Register 1 (CSR1) 
RAP <3:1> = 1 

5 4 3 

u u 
u p 

E 
A 

R 
A 

v R 
R M 

15 UERR 

14 UAV 

13 UPARN 

12 UPRIM 

2 

0 0 0 0 0 0 0 0 0 0 
8 7 6 5 4 3 2 0 

p 
L p 

UPRIM 
A PPRIM 

< 4:0 > 
0 

< 5:0 > s v 
T 

USER PRIMITIVE ERROR is set by the MK5029 when a primi­
tive is issued by the user which is in conflict with the current status 
of the chip. UERR is READ/CLEAR ONLY and is set by MK5029 
and cleared by writing a "1" into the bit. Writing a "0" in this 
bit has no effect. It is also cleared by Bus RESET. 

USER PRIMITIVE AVAILABLE is set by the user when a primitive 
is written into UPRIM. It is cleared by the MK5029 after the 
primitive has been processed. This bit is also cleared by a Bus 
RESET. 

USER PARAMETER is written by the host in conjunction with the 
user primitives in UPRIM. This User Parameter field provides 
information to the MK5029 concerning the corresponding user 
primitive. For connect and reset primitives this field determines 
what the MK5029 will do with frames in the transmit descriptor ring 
which have previously been sent but not acknowledged. If 
UPARM = 0, these frames will be resent when the new link is 
established. If UPARM = 1, these frames will be discarded and 
their OWNA bits cleared, releasing ownership back to the host. 
For other primitives UPARM = 0 unless otherwise indicated. 

USER PRIMITIVE is written by the user, in conjunction with setting 
UAV, to control the MK5029 link procedures. The following primi­
tives are available: 

0 Stop: Causes MK5029 to enter the Stopped mode or phase. All 
DMA activity ceases, the transmitter transmits all ones, and all 
received data is ignored. 

Start: Instructs the MK5029 to exit the Stopped phase and enter 
the Disconnected phase, if UPARM = 0. The descriptor Rings are 
reset. The transmitter beg is to output flags. If issued with UP ARM 
= 1 the MK5029 will directly enter the Information Transfer phase 
(link connected). Valid only in Stopped Mode or Transparent Mode. 

2 lnit: Instructs the MK5029 to read the Initialization Block from 
memory. Valid only in the Stopped mode or phase. This should 
be performed prior to the Start primitive after a bus reset or 
power-up. 
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3 

4 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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Trans: Instructs MK5029 to enter the Transparent phase of oper­
ation. Data frames are transmitted and received out of the descrip­
tor rings with no Address and Control fields prepended to the 
frames. If the PROM bit is set in the Protocol Parameters register, 
then no address filtering is performed on received frames. Trans­
parent Mode may be exited with a Stop primitive or by a bus reset. 
Exiting from Transparent Mode to the information transfer phase 
(link connected) is possible by issuing a Start primitive with 
UPARM = 1, or to the Disconnected phase by issuing Start with 
UPARM = 0. 

Status Request: Instructs the MK5029 to write the current chip 
status into the STATUS BUFFER. Valid in all states, but only after 
the lnit primitive has been previously issued. 

Self-Test Request: Instructs the MK5029 to perform the built in 
internal self test. Valid only in the Stopped phase. See section 
4.4.12 for the self test procedure. 

Connect Response: Indicates willingness to establish a logical link 
with the primary station. Valid only in Disconnected phase after 
receiving a Connect Indication primitive. 

SIM Response: Indicates willingness to initialize the secondary 
station (sends UA in response to SIM). Valid only after receiving 
a IM Indication primitive. In Transparent mode instructs the 
MK5029 to start the timer T1. 

Reset Response: If a logical link has been established, indicates 
willingness to reset current logical link with remote site (sends UA 
in response to SNRM). Valid only after receiving Reset Indication 
primitive. In Transparent mode instructs the MK5029 to stop the 
T1 timer. 

RIM Response: Instructs the MK5029 to send a RIM frame at its 
next. poll opportunity. If UPARM = 1, then RIM/F=1 will be sent, 
otherwisise, RIM/F=O will be sent. 

XID Response: Instructs the MK5029 to send an XID response 
frame at its next poll opportunity. Data in the XID/TEST/CFGR 
transmit buffer is used for the data field. Valid only after receiving 
an XID Indication primitive. 

CFGR Response: Instructs MK5029 to send CFGR response 
frame at its next poll opportunity. Data in the XID/TEST/CFGR 
transmit buffer is used for the data field. Valid only after receiving 
a CFGR Indication primitive. 

TEST Response: Instructs MK5029 to send a TEST response 
frame at its next poll opportunity. Data in XID/TEST/CFGR trans­
mit buffer is used for the data field. Valid only after receiving TEST 
Indication primitive. 

Disconnect Request: Instructs the MK5029 to send a DM frame at 
its next poll opportunity, and enter the Normal Disconnected phase. 

RD Response: Instructs MK5029 to request to disconnect by sen­
ding a RD response frame at its next poll opportunity. If UPARM= 
1, then RD/F = 1 will be sent. Otherwise, RD/F = 0 will be sent. 
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PROVIDER PRIMITIVE LOST is set by the MK5029 when a 
provider primitive cannot be issued because the PAV bit is still set 
from the previous provider primitive. PLOST is cleared when PAV 
is cleared or by a Bus RESET. Writing to this bit has no effect. 

PAV PROVIDER PRIMITIVE AVAILABLE is set by the MK5029 
when a new provider primitive has been placed in PPRIM. PAV 
is READ/CLEAR ONLY and is set by the chip and cleared by 
writing a "1" to the bit or by Bus RESET. Under normal operation 
the host should clear the PAV bit after PPRIM is read. 

PROVIDER PRIMITIVE is written by the MK5029, in conjunction 
with with setting the PAV bit, to inform the user of link control 
conditions. Valid Provider Primitives are as follows: 

0 IM Indication: Indicates that the MK5029 received a SIM com­
mand. Valid only if SIME bit in Protocol Parameters register is set.. 

IM Confirmation: Indicates the success of the initialization of the 
local station. All MK5029 link state variables are reset to zero. 

2 lnit Confirmation: Indicates MK5029 lnit Block reading has com­
pleted. 

6 Connect Indication: Indicates an attempt by the Primary station to 
establish a logical link (SNRM received). Appropriate user re­
sponses are Connect Response or Disconnect Request. 

8 Reset Indication: If a logical link has been established, indicates 
an attempt by the Primary station to reset the current logical link 
(SNRM received). Appropriate user responses are Reset Re­
sponse or Disconnect Request. In the Transparent Mode, indi­
cates the expiration of the T1 timer. 

9 Reset Confirmation: Indicates the Secondary is in reset state. (ie; 
UA is sent in response to SNRM) 

10 XID Indication: Indicates the receipt of an XID command. The 
data field of the XID command is located in the XID/TEST/CFGR 
receive buffer. Valid only if XI DE bit in CSR2 is set. 

11 Ul Indication: Indicates receipt of Ul command. Ul data field in 
receive buffer. Valid only if UIRSPE bit in CSR2 is set. 

12 TEST Indication: Indicates the receipt of TEST command. The 
data field of the TEST command is located in the 
XID/TEST/CFGR receive buffer. Valid only if TESTE bit in Protocol 
Parameters register is set. 

13 CFGR Indication: Indicates receipt of a CFGR command. The data 
field of the CFGR command is located in the XID/TEST/CFGR 
receive buffer. Valid only if CFGRE bit in Protocol Parameters 
register is set. 

14 Disconnect Indication: Indicates request by the primary to discon­
nect the current logical link (DISC received). The chip is now in 
the Disconnected phase. 

---------------------------- ~~~~;~~~~9~ _________________________ 2_3_15_0 
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4.1.2.3 Control and Status Register 2 (CSR2) 
RAP<3:1> = 2 

BIT 

15:12 

1 1 

10 

09 

08 

07:00 

1 

5 4 

0 0 

NAME 

0 

UIRSPE 

PROM 

UIE 

X IDE 

IADR 

3 2 1 

u 
I 

0 0 R 
s 
p 
E 

0 0 0 0 0 0 0 0 0 0 
0 9 8 7 6 5 4 3 2 0 

p X 
R 

u 
I 

0 
I 

D IADR<23:16> 
E 

M E 

DESCRIPTION 

Reserved, must be written as zeroes. 

UIRSPE Should be set only if a Ul frame needs to be transmitted 
in response to a received Ul command. Otherwise a UA frame 
will be automatically transmitted in response to a received Ul 
command. 

PROM Promiscuous mode. Address filtering is disabled in Trans­
parent Mode if this bit is set. All uncorrupted incoming frames are 
placed in the Received Descriptor Ring. Should be set only in 
Transparent Mode. 

Ul frames are recognized only if this bit is set. 

Bit. XID frames are recognized only if this bit is set. 

The high order 8 bits of the address of the first word (lowest 
address) in the Initialization Block. IADR must be written by the 
Host prior to issuing an I NIT primitive. 

4.1.2.4 Control and Status Register 3 (CSR3) 
RAP<3:1> = 3 

BIT 

15:00 
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1 1 1 0 0 0 0 0 0 0 0 0 0 
5 4 3 2 0 9 8 7 6 5 4 3 2 1 0 

I : : : : : + ~15 ;0> : : : : : I I 0 

NAME 

I ADR 

DESCRIPTION 

The low order 16 bits of the address of the first word (lowest 
address) in the Initialization Block. Must be written by the Host 
prior to issuing an INIT primitive. The Initialization block must 
begin on a word boundary. 
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4.1.2.5 Control and Status Register 4 (CSR4) 
CSR4 allows redefinition of the bus master interface. 
RAP<3:1> = 4 

BIT 

15:10 

09:08 

07 

06 

05 

5 4 3 2 

0 

NAME 

0 

FWM 

BAE 

BUSR 

0 

BSWPC 

0 0 

u 
I 
R 
s 
p 

E 

0 0 0 0 0 0 0 0 0 0 
0 9 8 7 6 5 4 3 2 0 

p X I I I I I I I R 
u 

I 
0 

I 
D IADR<23:16> 

E 
M E 

I I I I I I I 

DESCRIPTION 

Reserved, must be written as zeroes. 

These bits define the FIFO watermarks. FIFO watermarks pre­
vent the MK5029 from performing DMA transfers to/from the data 
buffers until the FIFOs contain a minimum amount of data or space 
for data. For receive, data will only be transferred to the buffers 
after the FIFO has at least N 16-bit words or end of frame has 
been reached. Conversely, for transmit, data will only be trans­
ferred from the data buffers when the transmit FIFO has room for 
at least N words of data. N is defined as follows: 

FWM<1:0> N 
1 word1 0* 9 words 
01 17 words 
00 25 words 

* Suggested setting 

Bus Address Enable: if BAE is set then the A23-A20 pins are 
driven by the MK5029 constantly providing the ability to use 
A23-A20 for memory bus selection. If clear, A23-A20 behave 
identically to A 19- A 16. 

If this bit is set, pin 15 becomes input BUSREL. If this bit is clear 
then pin 15 is either BMO or BYTE depending on bit 00. For 
more information see the description for pin 15 in this document. 
BUSR is READ/WRITE and cleared on bus Reset. 

This bit determines the byte ordering of all "non-data" DMA 
transfers. This transfers refers to any DMA transfers that access 
memory other than the data buffers themselves. This includes the 
Initialization Block, Descriptors, and Status Buffer. It has no effect 
on data DMA transfers. BSWPC allows the MK5029 to operate 
with memory organizations that have bits 07:00 at even addresses 
and with bits 15:08 at odd addressses or vice versa. BSWPC is 
Read/Write and cleared by BUS RESET. 
With BSWPC = 1: 

Address Address 

This memory organization is used with the LSI 11 micropro­
cessor and the 8086 microprocessor. 

t:ii ~~~@m~1r~:~~~©~ _____________ 2_51_5_0 
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04:03 BURST 

02 BSWPD 

01 ACON 

00 BCON 

With BSWPC = 0: 
Address 

XX1 I 0 I·. ·I 7 I 
This memory organization is used with the 68000 and the 
Z8000 microprocessors. 

This field determines the maximum number of data transfers 
performed each time control of the host bus is obtained. BURST 
is READ/WRITE and cleared on bus Reset. 

BURST <1 :0> 8 bit mode 16 bit mode 
00 21 1 
1 0* 16 8 
01 unlimited unlimited 
* Suggested setting 

This bit determines the by1e ordering of all data DMA transfers. 
Data transfers are those to or from a data buffer. BSWPD has no 
effect on non-data transfers. The effect of BSWPD on data 
transfers is the same as that of BSWPC on non-data 
transfers (see above). For most applications, including most 
68000 based systems, this bit should be set. 

ALE CONTROL defines the assertive state of pin 18 when the 
MK5029 is a Bus Master. ACON is READ/ WRITE and cleared 
by Bus RESET. 

ACON PIN18 
0 
1 

ASSERTED HIGH 
ASSERTED LOW 

NAME 
ALE 
AS 

BYTE CONTROL redefines the Byte Mask and Hold 1/0 pins 
BCON is READ/WRITE and cleared by Bus RESET. 

BCON PIN16 PIN15 PIN17 
0 i3IVfT BM 0 HOLD 
1 BUSAKO BYTE BUSRQ 

_26~/5~0~---------------------- ~~~~@~gm:~~©~ ________________________ ___ 
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4.1.2.6 Control and Status Register 5 (CSR5) 
CSR5 facilitates control and monitoring of modem controls. 
RAP<3:1> = 5 

BIT 

15:05 

4 

3 

2 

0 

5 4 3 2 

0 

NAME 

0 

0 

RTSEN 

DTRD 

DSRD 

DTR 

DSR 

0 0 0 

0 0 0 0 0 0 0 0 0 0 
0 9 8 7 6 5 4 3 2 0 

R 
D D T D D 

0 0 0 0 0 0 s T s T s 
E R R R R 
N D D 

DESCRIPTION 

Reserved, must be written as zeroes. 

RTS/CTS ENABLE is a READ/WRITE bit used to configure pins 
26 and 30. If this bit is set, pin 26 becomes RTS and pin 30 
becomes CTS. RTS is driven low whenever the MK5029 has 
data to transmit and is kept low during transmission. RTS will 
be driven high after the closing flag of a signal unit is trans­
mited if either no other frames are in the FIFO or if the minimum 
signal unit spacing is higher than 2 (see Mode Register). The 
MK5029 will not begin transmission and TD will remain HIGH if 
CTS is high. If RTSEN = 0 then pins 26 and 30 become pro­
grammable 1/0 pins DTR and DSR. The direction and behavior 
of DSR and DTR are controlled by the following bits. 

DTR DIRECTION is a READ/WRITE bit used to control the 
direction of the DTR/RTS pin. If DTRD = 0, the DTR/RTS pin 
becomes an input pin and the DTR bit reflects the current value of 
the pin; if DTRD = 1, the DTR/RTS pin is an output pin controlled 
by the DTR bit below. 

DSR DIRECTION is a READ/WRITE bit used to control the 
direction 
of the DSR/CTS pin. If DSRD = 0, the DSR/CTS pin becomes 
an input pin and the DSR bit reflects the current value of the 
pin; if DSRD = 1, the DSR/CTS pin is an output pin controlled 
by the DSR bit below. 

DATA TERMINAL READY is used to control or observe the DTR 
1/0 
pin depending on the value of DTRD. If DTRD = 0, this bit 
becomes READ ONLY and always equals the current value 
of the DTR/RTS pin. If DTRD = 1, this bit becomes 
READ/WRITE and any value written to this bit appears on the 
DTR/RTS pin. 

DATA SET READY is used to control or observe the DSR 
1/0 pin depending on the value of DSRD. If DSRD = 0, this bit 
becomes READ ONLY and always equals the current value of 
the DSR/CTS pin. If DSRD = 1 this bit becomes READ/WRITE 
and any value written to this bit appears on the DSR/CTS pin. 

--------------------------- ~~~~@~~~:9~ ----------------------~2~~~50 
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4.2 Initialization Block 
MK5029 initialization includes the reading of the Initialization Block in memory to obtain the operating 
parameters. The Initialization Block is defined below. Upon receiving an lnit primitive, portions of the 
Initialization block are read by the MK5029. The remainder of the Initialization block will be read as needed 
by the MK5029. 

Figure 4 : Initialization Block 

BASE ADDRESS 

HIGHER ADDR 

MODE 

RECEIVE FRAME ADDRESS 

SEND FRAME ADDRESS 

N1-MAXFRAMELENGTH 

SCALER 

T1 TIMER 

PROTOCOL PARAMETERS 

TP TIMER 

RLEN- RDRA <23:16> 

RDRA <15:00> 

TLEN- TDRA <23:16> 

TDRA <15:00> 

XID/TEST/CFGR TX DESCRIPTOR 

XID/TEST/CFGR RX DESCRIPTOR 

STATUS BUFFER 

SIX ERROR COUNTERS 

IADR+OO 

IADR+02 

IADR+04 

IADR+06 

IADR+08 

IADR+10 

IADR+12 

IADR+14 

IADR+16 

IADR+18 

IADR+20 

IADR+22 

IADR+24 

IADR+32 

IADR+40 

IADR+44 
THRU 

IADR+55 

_28_15_0 _____________________ ~~~~@~2::9~ ------------------------
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4.2.1 Mode Register 
The Mode Register allows alteration of the MK5029's operating parameters. 

IADR + 00 

BIT 

15:11 

10 

09 

08 

5 4 3 2 

I ~FS I 
<4"0> 

I I I 

NAME 

MFS<4:0> 

EXTCF 

EXTAF 

DACE 

0 0 0 

0987654 

I E E 
D E E 

D D 
X X 

A X X R T 
T T c T T F F 

I 
c A E c A c c 
F F s s 

DESCRIPTION 

F 
c 
s 
s 

0 
2 

JACK I 
<2"0> 

I I 

0 
0 

Minimum Frame Spacing defines the minimum number of flag 
sequences transmitted between adjacent frames transmitted by 
the MK5029. This only affects frames transmitted by the MK5029 
and does not restrict the spacing of the frames received by the 
MK5029. When using RTS/CTS control this field defines the 
number of flags transmitted at the beginning of the frame after 
CTS is driven low (minus one for the trailing flag). See the 
following table for encoding of this field. 

Extended Control Force. If set along with EXTC, the receiver will 
assume the control field to be two octets long regardless of the 
first two bits of the control field. See EXTC below. 

Extended Address Force. If set along with EXTA, the receiver 
will assume the address to be two octets long regardless of the 
first bit of the address. See EXTA below. 

Address and control field extraction are disabled when DACE 
is set Address and control fields are treated as data and placed in 
memory as such. DACE must be written with "1" for normal 
transparent data transfer operation, but can be set to "0" for doing 
address and control field filtering. 

NUMBER OF FLAGS MFS<4:0> NUMBER OF FLAGS MFS<4:0> 

1 1 32 28 
2 0 34 24 
4 2 36 17 
6 4 38 3 
8 9 40 6 

10 18 42 13 
12 5 44 27 
14 11 46 23 
16 22 48 14 
18 12 50 29 
20 25 52 26 
22 19 54 21 
24 7 56 10 
26 15 58 20 
28 31 60 8 
30 30 62 16 

____________________________ ~~i~©~~~~~~n _________________________ 2_9_15_0 
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07 EXTC 

06 EXTA 

05 DRFCS 

04 DTFCS 

03 FCSS 

02:00 LBACK 

LBACK 

0 

4 

5 

6 

7 

Extended Control Field filtering is enabled when EXTC = 1 if DACE 
= 0 and PROM = 0 (PROM is in CSR2). 

Extended Address Field filtering is enabled when EXTA = 1 if DACE 
= 0 and PROM = 0 (PROM is in CSR2). 

Disable Receiver FCS (CRC). When DRFCS = 0, the receiver will 
extract and check the FCS field at the end of each frame. When 
DRFCS = 1, the receiver continues to extract the last 16 or 32 bits 
of each frame, depending on FCSS, but no check is performed 
to determine whether the FCS is correct. If the received frame 
is an even number of bytes, the first 16 bits of the FCS will be 
appended to the end (as indicated by MCNT) of the receive 
Receive buffer data. 

Disable Transmitter FCS. When DTFCS=O, the transmitter will 
generate and append the FCS to each signal unit. When DTFCS 
= 1, the FCS logic is disabled, and no FCS is generated with 
transmitted frames. Setting DTFCS = 1 is useful in loopback testing 
for checking the ability of the receiver to detect an incorrect FCS. 

FCS Select. When FCSS = 1, a 16-bit FCS is selected otherwise 
a 32-bit FCS is used. 

Loopback Control puts MK5029 into one of several loopback 
configurations. 

DESCRIPT 

Normal operation. No loopback. 

Simple loopback. Receive data and clock are driven internally by 
transmit data and clock. Transmit clock must be supplied exter­
nally. 

Clockless loopback. Receive data is driven internally by transmit 
data. 
Transmit and receive clocks are driven by SYSCLK divided by 8. 

Silent loopback. Same as simple loopback with TO pin forced to 
all ones. 

Silent clockless loopback. Combination of Silent and Clockless 
loopbacks. Receive data is driven internally by transmit data, 
transmit and receive clocks are driven by SYSCLK divided by 8. 
The TO pin is forced to all ones. 

~30~/~50~---------------------- ~~~@~gm~~~~ ---------------------------
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IADR+12 
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j 0 

0 9 

0 0 

0 0 0 0 
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T 
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0 0 
2 

0 0 

0 

0 

0 

The Protocol Parameters Register defines the MK5029 protocol options to be used. 

BIT NAME DESCRIPTION 

15:08 0 Reserved. Must be written as zeroes. 

07 SIME SIM frames are recognized only if this bit is set. 

06 0 Reserved. Must be written as a zero. 

05 CFGRE CFGR frames are recognized only if this bit is set. 

04 UPE UP frames are recognized only if this bit is set. 

03 TESTE TEST frames are recognized only if this bit is set. 

02:00 0 Reserved. Must be written as zeroes. 

______________ l5ii ~~~~m~m~~~lj ____________ __::3...:_1/__::5.:..0 
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4.2.3 Station Address and Control Field 
Filtering 
The Send and Receive frame addresses may be 
either one or two octets according to the EXTA 
control bit described in the MODE register. If ex­
tended address mode filtering is selected, bit zero 
of the address field should be set to a zero if 
adherening to HDLC standards. If extended ad­
dress filtering is not selected, frame adresses 
should be located in the lower order byte of of their 
respective fields. The address filtering is a one octet 
compare if the extended address bit, EXTA is 0 
(Mode register bit 06), or follows the HDLC rules for 
extended addressing if EXTA is 1. Frames not 
matching either address are ignored. 
In the MK5029, address filtering and control field 
handling applies only to octet aligned frames re­
ceived with good FCS. Any frame not meeting both 
of these conditions is discarded and the "Bad 
Frames Received" error counter (located at!ADR + 
44 of the Initialization Block) is incremented. 
Extended control field filtering is also possible 
using the EXTC bit (Mode Register bit 07), as 
shown in Table 2 and Table 3. If EXTC is 0 then the 
C-field is one octet for all frames. If however EXTC 
is set to 1, the MK5029 will look to see if either of 
the two least significant bits of the C-field is 0. If so, 
the frame is said to have an extended control field 
which is two octets. In addition, bits EXTAF and 
EXTCF (Mode Register bit 09 & 1 0) are useful to 

Table 2. MK5029 Address Filtering Options 

EXTA EXTAF X IDE PROM DACE 

force extended address and control. If EXTAF is 
set along with EXTA, the receiver will assume the 
address field to be two bytes long regardless of the 
first bit of the address field. If EXTCF is set along 
with EXTC, the receiver will assume the canto! field 
to be two bytes long regardless of the first two bits 
of that field. 
The following table shows the MK5029 address 
filtering options and handling of the received Ad­
dress field. 
In Transparent Mode, address filtering is supported 
if the PROM bit (CSR2 register, bit1 0) is 0. In this 
case, frames are accepted if the received Address 
field matches either the Send Frame Address or the 
Receive Frame Address as specified in the Initial­
ization Block. The Send and Receive addresses 
may be either one or two octets in length according 
to the EXTA control bit as described above. Frames 
not matching either address are ignored. Bit RADR 
in the Receive Message Descriptor (RMDO 
<09>)indicates which of the two programmable 
adresses the frame matched. If address filtering is 
not used, these fields can just be written as zeroes. 
For global adresses, the XIDE bit is valid in trans­
parent mode, depending upon the settings of the 
other bits in the CSR2 Mode Register, as shown in 
Table 3 below. If bit XI DE (CSR2 register, bit 08) is 
set to 1, then all frames with address "11111111" are 
accepted. This is true for both protocol and trans­
parent modes. 

ADDRESS FILTERING 

0 0 0 0 0 Smgle octet f1ltenng S&R (Send & Receive frame addresses) 

X X X 1 X No address filtering, all frames accepted 

0 0 1 0 0 Single octet filtering S&R and global 

0 X X X 1 Not allowed 

1 0 0 0 0 Double octet filtering S&R per HDLC rules 

1 0 0 0 1 Double octet filtering S&R per HDLC rules 

1 1 0 0 0 Double octet filtering S&R regardless of A-filed LSB 

0 1 X X 0 Not allowed 

NOTES· 

1. PROM is CSR2 reg1ster b111 0. 
2 DACE, EXTA, EXTAF, EXTC, and EXTCF are as def1ned m the Mode regisler. X= Oo not care 

_3_21_50 _________________________ ~~~~@~~~~?~~ ----------------------------
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The following table shows the MK5029 address 
filtering options and the way in which it handles the 
received Address and Control fields in Transparent 
Mode. 

lower 8 bits of IADR+08 are used as a scaler for 
T1 and TP. The scaler is driven by a clock which is 
1/32 of SYSCLK. N 1 is a 16 bit counter and is used 
to count the number of bytes in a frame. 

4.2.4 Timers The Host will write the period of N1, T1 and TP into 
the Initialization Block. 

There are 3 independent counter-timers. The 

TIMER 

N1 

SCALER 

T1 

TP 

IADR + 06 

I ADR + 08 

IADR + 10 

IADR + 12 

IAOR + 14 

DESCRIPTION 

MAXIMUM FRAME LENGTH. This field must contain the two's comple­
ment of one less than the maximum allowable frame length, in bytes. Any 
frame that exceeds this count will be discarded. 

TIMER PRESCALER. Timers T1 and TP are scaled by this number. The 
prescaler is incremented once every 32 system clock pulses. When it 
reaches zero the timers are incremented and the prescaler is reset. This 
fields interpreted as the two's complement of the prescaler period. Note: 
a prescale value of one gives the smallest amount of scaling to the timers 
(64 clock pulses), zero gives the largest (8224 clock pulses). 

GENERAL PURPOSE TIMER. The Ti timer is started by issuing a Timer 
Start primitive 8, and is stopped by issuing a Timer Stop pimitive 9. A Timer 
Expiration provider primitive 8 indicates Ti has expired. This field must 
contain the two's complement of the period of Timer T1. 

TRANSMIT POLLING PERIOD. This scaled timer determines the length 
of time between transmit frame checks. Unless TDMD (see CSRO) is set 
or a frame is received, no attempt to transmit a frame in the transmit 
descriptor ring is made until TP expires. At TP expiration all transmit 
frames in the transmit descriptor ring will be sent. This field must contain 
the two's complement of the period of Timer T1. 

1111100000000000 

5432109876543210 

COUNTER N1 

00000000 SCALER 

TIMERT1 

PROTOCOL PARAMETERS 

TIMERTP 

---------------------------- ~~~~~~~:~~©~ _________________________ 3_31_5_0 
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4.2.5 Receive Descriptor Ring Pointer 

BIT 

15 

14:12 

11:08 

07:00/ 
15:00 

NAME 

0 

RLEN 

0 

RDRA 

IADR + 16 

IADR + 18 

DESCRIPTION 

Reserved, must be written as a zero. 

RECEIVE RING LENGTH is the number of entries in the Receive 
Ring expressed as a power of two. 

RLEN NUMBER OF 
ENTRIES 

0 1 

1 2 

2 4 

3 8 
4 16 

5 32 

6 64 
7 128 

Reserved, must be written as zeroes. 

RECEIVE DESCRIPTOR RING ADDRESS isthe base address 
(lowest address) of the Receive Descriptor Ring. The Receive 
Descriptor Address must begin on a word boundary. 

_34_1_50 _________________________ ~~~~@~~~~~~©~ ----------------------------
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4.2.6 Transmit Descriptor Ring Pointer 

BIT 

15 

14:12 

11 

10:08 

07:00/ 
15:00 

NAME 

0 

TLEN 

0 

TWO 

TDRA 

1 1 

IADR + 20 

I ADR + 22 

110000000000 

DESCRIPTION 

Reserved, must be written as a zero. 

TRANSMIT RING LENGTH is the number of entries in the Trans­
mit Ring expressed as a power of two. 

TLEN NUMBER OF TWO WINDOW SIZE 
ENTRIES EXTC = 0 EXTC = 1 

0 1 0 NA 1 

1 2 1 1 3 
2 4 2 2 7 

3 8 3 3 15 
4 16 4 4 31 
5 32 5 5 63 

6 64 6 6 127 
7 128 7 7 127 

Reserved, must be written as a zero. 

TRANSMIT WINDOW is the window size of the Transmitter ex­
pressed as a power of two less one. TWO is the maximum number 
of I frames which may be transmitted without an acknow­
ledgement. TWO is not allowed to be greater than 127. 

TRANSMIT DESCRIPTOR RING ADDRESS is the base address 
(lowest address) of the Transmit Descriptor Ring. The Transmit 
Descriptor Ring Address must begin on a word boundary. 

---------------------------- ~~~@~~~i~~~ _________________________ 3_5_ffi_O 
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4.2.7 XID/TEST/CFGR Descriptors 
The XID/TEST/CFGR Descriptors contain pointers to the buffers used to receive and transmit XID, TEST, 
and CFGR frames, as well as buffer lengths. The exact format of these descriptors can be seen in the 
following Receive and Transmit Message Descriptor Entry descriptions. They are used the same as other 
descriptors except that no da'ta chaining is allowed (i.e., SLF and ELF must be set to 1 ). 

4.2.8 Status Buffer Address 

BIT 

15:08 

07:00/ 
j 5:00 

NAME 

0 

SBA 

IADR + 40 

I ADR + 42 

1 1 

DESCRIPTION 

Reserved, must be written as zeroes. 

. STATUS BUFFER ADDRESS points to a 7 word status buffer into 
which status information is placed upon the issuance of the Status 
Request primitive by the HOST. The status buffer must begin on 
a word boundary. 

1100000 0 0 0 

4.2.9 Error Counters Six locations in the Initialization buffer are reserved for use as error counters which 
the MK5029 will increment. These counters are intended for use by the host CPU for statistical analysis. 
The MK5029 will only increment the counters; it is up to the user to clear and preset them. The error 
counters are: 

Memory Address 

IADR + 44 

IADR + 46 

IADR +48 

IADR +50 

IADR +52 

IADR +54 

Error Counter 

Bad Frames Received 
-Bad FCS 
- Non-Octet Aligned 
- Aborted Frame 

Number of FRMR frames received. 

Number of FRMR frames transmitted. 

Number of REJ frames received. 

Number of REJ frames transmitted. 

Frames shorter than minimum length received. 

36150 ~ SCS·niOMSON -------------- IA"'fl i~c©oom~~(i;'i]'IJ©I!J©ill --------------
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4.3 Receive and Transmit Descriptor Rings 
Each descriptor ring in memory is a 4 word entry. The following is the format of the receive and transmit 
descriptors. 

4.3.1 Receive Message Descriptor Entry 

4.3.1.1 

BIT 

15 

14 

13 

12 

11 

10 

09 

08 

07:00 

0 0 0 0 0 0 0 0 0 0 
5 4 3 2 0 9 8 7 6 5 4 3 2 0 

0 0 F R s E u R R w w L L I M 
A p RBADR<23:16> N N F F R R 
D F 

A B 
R R 

Receive Message Descriptor 0 (RMDO) 

NAME DESCRIPTION 

OWNA When this bit is a zero either the HOST or the 1/0 ACCELERATION 
PROCESSOR owns this descriptor. When this bit is a one the 
MK5029 owns this descriptor. The chip clears the OWNA bit after 
filling the buffer pointed to by the descriptor entry provided a valid 
signal unit has been received. The Host sets the OWNA bit after 
emptying the buffer. Once the MK5029, Host, or 1/0 acceleration 
processor has relinquished ownership of a buffer, it may not change 
any field in the four words that comprise the descriptor entry. 

OWNB 

SLF 

ELF 

UIR 

FRMRR 

RADR 

RPF 

RBADR 

This bit determines whether the HOST or the SLAVE PROCES­
SOR owns the buffer when OWNA is a zero. The MK5029 never 
uses this bit. This bit is provided to facilitate use of an 110 
acceleration processor. 

Start of Long Frame indicates that this is the first buffer used by 
MK5029 for this frame. It is used 
for data chaining buffers. SLF is set by the MK5029. NOTE: A 
"Long Frame" is any frame which needs data chaining. 

End of Long Frame indicates that this the last buffer used by 
MK5029 for this frame. It is used for data chaining buffers. If both 
SLF and ELF were set, the frame would fit into one buffer and no 
data chaining would be required. ELF is set by the MK5029. 

Ul Received indicates a Ul frame has been received and is in this 
buffer. 

FRMR Received indicates the 1-field of a FRMR is stored in this 
buffer. 

With address filtering enabled, RADR indicates which of the 2 
programmable addressses the frame matched. If set, the re­
ceived address field matched the value in the Receive Frame 
address field of the Initialization buffer. Otherwise it matched the 
value in the Send Frame address field. 

Valid only for Ul, XID, TESTand CFGR frames. RPF equals the 
state of the P or F bit for the received frame. 

The High Order 8 address bits of the buffer pointed to by this 
descriptor.This field is written by the Host and unchanged by 
MK5029. 
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4.3.1.2 Receive Message Descriptor 1 (RMD1) 

BIT 

15:01 

1 0 0 0 0 0 0 0 0 0 0 

5 4 3 2 0 9 8 7 6 5 4 3 2 0 

I : : : : : HR+O~> : : : : : I 0 ! 
NAME 

RBADR 

DESCRIPTION 

The low order 16 address bits of the receive buffer pointed to by 
this descriptor. RBADR is written by the Host CPU and un­
changed by MK5029. The receive buffers must be word aligned. 

4.3.1.3 Receive Message Descriptor 2 (RMD2) 

BIT 

15:00 

0 0 0 0 0 0 0 0 0 0 
5 4 3 2 0 9 8 7 6 5 4 3 2 0 

I : : : : : Hd~OO>: : : : : : 0 I 

NAME 

BCNT 

DESCRIPTION 

Buffer Byte Count is the length of the buffer pointed to by this 
descriptor expressed in two's complement. This field is written to 
by the Host and unchanged by MK5029. The value of BCNT must 
be an even number. 

4.3.1.4 Receive Message Descriptor 3 (RMD3) 

BBIT 

15:00 

436 

1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 

5 4 3 2 0 9 8 7 6 5 4 3 2 1 0 

I : : : : : HT<1;00~ : : : : : : 

NAME 

MCNT 

DESCRIPTION 

Message Byte Count is the length, in bytes, of the received signal 
unit. MCNT is valid only when ELF is set to a one. MCNT is written 
by MK5029 and read by the Host. If ELF is set to a zero the entire 
buffer has been utilized and the message byte count is given in 
BCNT above. The value of this field is expressed in two's comple­
ment. 
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4.3.2 Transmit Message Descriptor Entry 
4.3.2.1 Transmit Message Descriptor 0 (TMDO) 

0 0 0 0 0 0 0 0 0 0 
5 4 3 2 0 9 8 7 6 5 4 3 2 0 

0 0 
T I I I I I I I s E T I w w 

L L u N 0 0 TBADR<23:16> 
N N F F I T 
A B D I I I I I I I 

BIT NAME DESCRIPTION 

15 OWNA When this bit is a zero either the HOST or the SLAVE PROCES-
SOR owns this descriptor. When this bit is a one the MK5029 owns 
this descriptor. The host sets the OWNA bit after filling the buffer 
pointed to by the descriptor entry. The MK5029 releases the 
descriptor after transmitting the buffer and receiving the proper 
acknowledgement from the receiver. After the MK5029, Host,or 
1/0 acceleration processor has relinquished ownership of a buffer, 
it may not change any field in the four words that comprise the 
descriptor entry. 

14 OWNB This bit determines whether the HOST or the I /0 ACCELERA-
TION PROCESSOR owns the buffer when OWNA is a zero. The 
MK5029 never uses this bit. This bit is provided to facilitate use of 
an 1/0 acceleration processor. 

13 SLF Start of Long Frame indicates that this is the first buffer used by 
the MK5029 for this frame. It is used for data chaining buffers. 
SLF is set by the Host. When not chaining, SLF should be set to 
a one. NOTE: A "Long Frame" is any frame which needs data 
chaining. 

12 ELF End of Long Frame indicates that this is the last buffer used by 
the MK5029 for this frame. It is used for data chaining buffers. If 
both SLF and ELF were set the frame would fit into one buffer 
and no data chaining would be required. ELF is set by the Host. 
When not chaining, ELF should be set to a one. 

11 TUI Transmit a Ul frame indicates that a Ul frame is to be transmitted 
from the transmit buffer instead of a normal I frame. This bit must 
be set for anything transmitted in Transparent Mode. 

10 TINTD Transmit Interrupt Disable. If this bit is set, no transmit interrupt is 
generated when ownership of this descriptor is released back to 
the host. 

09:08 0 Reserved, must be written as zeroes. 

07:00 TBADR The High Order 8 address bits of the buffer pointed to by this 
descriptor. This field is written by the Host and unchanged by 
MK5029. 

--------------~ ~i~©~~~~lj ____________ 3_91_50 
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4.3.2.2 Transmit Message Descriptor 1 {TMD1) 

BIT 

15:00 

0 0 0 0 0 0 0 0 0 0 
5 4 3 2 0 9 8 7 6 5 4 3 2 1 0 

I : : : : : ~+<!1soof : : : : : : o 
NAME 

TBADR 

DESCRIPTION 

The Low Order 16 address bits of the buffer pointed to by this 
descriptor. TBADR is written by the Host and unchanged by 
MK5029. 
The least significant bit is zero since the descriptor must be word 
aligned. 

4.3.2.3 Transmit Message Descriptor 2 (TMD2) 

BIT 

15:00 

5 4 3 2 

NAME 

BCNT 

0 0 0 0 0 0 0 0 0 0 
0 9 8 7 6 5 4 3 2 0 

DESCRIPTION 

Buffer Byte Count is the usable length of the buffer pointed to by 
this descriptor expressed in two's complement. This field is not 
used by the MK5029. 

4.3.2.4 Transmit Message Descriptor 3 (TMD3) 

BIT 

15:00 

5 4 3 2 

NAME 

MCNT 

0 0 0 0 0 0 0 0 0 0 
0 9 8 7 6 5 4 3 2 0 

DESCRIPTION 

Message byte count is the length, in octets, of the data contained 
in the corresponding buffer. The value of this field is expressed in 
two's complement. 

_40_15_0 ________________________ ~~~~~~~~~~~ ---------------------------
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4.3.3 Status Buffer 

FIELD 

V(R) 

V(S) 

V(A) 

LOCAL STATE 

REMOTE STATE 

PHASE 

CURRO: <23:00> 

CURXD: <23:00> 

TECHNICAL MANUAL 

DESCRIPTION 

Current value of the Receive Count Variable. 0 ~ V(R) ~ 7 (0 ~ 
V(R) ~ 127 for extended control). 

Current value of the Transmit Count Variable. 0 ~ V(S) ~ 7 (0 ~ 
V(S) ~ 127 for extended control). 

Current value of Transmit Acknowledge Count. This field contains 
the value of the N(r) of the most recently received S or I frame. 
The modulo difference between V(A) and V(s) determines the 
number of outstanding I frames that have not been acknowledged 
by the remote station. 

Indicates the current state of operation for the local (secondary) 
station. 
0: 
1: 
2: 
4: 
6: 

Normal Data Transfer State 
Local Busy State 
REJ Sent State 
Normal Disconnected State 
FRMR Sent State 

Indicates the current state of operation for the remote (pri­
mary)station. 
0: Remote Not Busy 
1: Remote Busy 

Indicates the current phase of operation for the local (second­
ary)station. 
-1: Stopped, TO is held at 1's, RD is ignored 
0: Normal Response Mode 
1: Normal Disconnected Mode, TO transmits flags 
2: Initialization Mode (IM) 
3: Transparent (Flexible) Mode 

Current Receive Descriptor. This pointer indicates the position of 
the discriptor for the next receive buffer to be filled. 

Current Transmit Descriptor. This pointer indicates the position of 
the discriptor for the next transmit buffer to be transmitted. 

---------------------------- ~~~~@~~~~~9~~ _________________________ 4_11_5_0 
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4.4 Detailed Programming Procedures 

SBA + 00 

SBA + 02 

SBA + 04 

SBA + 06 

SBA + 08 

SBA+ 10 

SBA + 12 

4.4.1 Initialization {Reading of Initialization 
Block) 

The following procedure should be followed to in­
tialize the MK5029: 
1 . Setup bus control information in CSR4. 
2. Setup the Initialization Block and Desciptor 

Rings. 
3. Load the address of the initialization block infor­

mation into CSR's 2 and 3. 
4. Issue the INIT primitive through CSR1 (write 

4200H to CSR1) instructing the MK5029 to read 
the initialization block pointed to by CSR's 2 and 
3. 

5. Wait for the I NIT confirmation primitive (CSR1 = 
0242H) from the MK5029. 
Then clear the PAV bit in CSR1 (write 0040H to 
CSR1). 

6. Issue the Start primitive through CSR1 (write 
4300H to CSR1 ). 
Flags will now be continously transmitted. 

7. Enable interrupts in CSRO if desired. 
4.4.2 Initialization Mode 
1. Wait for IM Indication primitive from the MK5029. 
2. If IM Indication primitive is received, issue a SIM 

Response primitive to indicate willingness to in­
itialize the secondary station. If IM Confirmation 
primitive is issued by the MK5029, then the de­
vice is in Initialization Mode. 

3. If no IM Indication primitive is received, the pri­
mary station is not trying to initialize the second­
ary station 

4.4.3 Link Setup 
The following procedure should be followed for 
establishing a link. 
1. Wait for a Connect Indication primitive from the 

MK5029. 
2. If a Connect Indication primitive is received (in­

dicating SNRM frame has been received), issue 
a Connect Response primitive to indicate willing­
ness to establish the link (causes MK5029 to 
respond with a UA frame). The link is now estab­
lished. 

3. If no Connect Indication primitive is received, the 
primary station is not trying to establish a link with 
the secondary station. 

4.4.4 Refusing Link Setup 
The following procedure should be followed when 
refusing link establishment. 
1. A Connect Indication primitive will be received 

indicating a request by the primary station to 
establish the link 

2. Issue a Disconnect Request primitive to refuse 
to establish the link (causes MK5029 to respond 
with a OM frame at the next poll opportunity). 

4.4.5 Sending Data 
Use the following procedure to send a frame: 
1 . Wait for the OWNA bit of the current transmit 

descriptor to be cleared, if it is not already. 
2. Fill the buffer associated with the current transmit 

descriptor with the data to be sent, or set the de­
scriptor buffer address to any already filled buffer. 

3. Repeat steps 1 and 2 for the next buffer if chain­
ing is necessary, setting SLF, ELF and MCNT 
appropriately. 

4. Set the OWNA bit for each descriptor used. 
5.Go on to next descriptor. These OWNA bits will 

be cleared when the data has been sent success­
fully and acknowledged. In Transparent Mode, 
OWNA bits are cleared immediately after frame 
transmission. 

4.4.6 Receiving Data 
The following procedure should be followed when 
receiving a frame: 
1. Make sure the OWNA bit of the current receive 

descriptor is clear. 
2. Read data out of the buffer associated with the 

current receive descriptor. 
3. Set the OWNA bit of the current receive descrip­

tor. 
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4. If the ELF bit of the current receive descriptor is 
clear, then go on to the next descriptor and 
repeat the above steps appending data from 
each buffer until a descriptor with the ELF bit set 
is reached. 

4.4.7 Link Disconnect 
The following procedure should be followed to dis­
connect an established link. 
1. Issue the Disconnect Request primitive to the 

MK5029. 
2. The MK5029 will go into Normal Disconnected 

state and sends a DM frame at its next poll 
opportunity. 

4.4.8 Disabling the MK5029 
The following procedure should be followed to dis­
able the MK5029: 
1. Issue the STOP primitive through CSR1. This 

will disable the MK5029 from receiving or trans­
mitting. The TD pin will be held high while the 
MK5029 is in the Stopped mode. The STOP bit 
in CSRO will be set and interrupts will be dis­
abled. 
If reception or transmission of a frame is in 
progress, then received data may be lost, and 
the transmitted frame will be aborted. 

4.4.9 Re-enabling the MK5029 
The same procedure should be followed for re-en­
abling the MK5029 as was used to initalize upon 
power up. If the Initialization Block and the hard­
ware configuration have not changed, then steps 
1 ,2,3, 4 and 5 of the intialization sequence may be 
omitted. 

4.4.1 0 Receiving Link Reset 
The following procedure should be followed when 
receiving a request for link reset: 
1. A Reset Indication primitive will be received from 

the MK5029 indicating the primary station has 
requested a resetting of the link. 

2. If able to reset, issue a Reset Response primitive 
to indicate willingness to reset the link. 

3. If unable to reset, issue a Disconnect Request to 
disconnect the link. 

4.4.11 Receiving XID/TEST/CFGR Frames 
The following procedure should be performed when 
receiving XID/TEST/CFGR frame: 
1. A XID/TEST/CFGR Indication primitive will be 

received from the MK5029 to indicate the recep­
tion of a XID, TEST, or CFGR frame. The infor­
mation field of the received XID, TEST, orCFGR 
frame will be located in the XID/TEST/CFGR 
receive buffer. 

TECHNICAL MANUAL 

2. To respond, place the appropriate information in 
the XID/TEST/CFGR transmit buffer and issue a 
XID/TEST/CFGR Response Primitive. This 
frame will be transmitted at the next poll oppor­
tunity. 

3. To refuse, issue a Disconnect Reques primitive. 

Note: A XID/TEST/CFGR Indication primitive will 
only be issued if the corresponding XIDE/ 
TESTE/CFGRE bit is set in either the CSR2 or the 
Protocol Parameters Register. Otherwise all XID/ 
TEST/CFGR frames will automatically be refused 
and not recognized. 

4.4.12 MK5029 Internal Self Test 

The MK5029 contains an easy to use internal self 
test designed to test, with a high fault coverage, all 
of the major blocks of the device except the DMA 
controller. It is suggested that a loopback test also 
be performed to more completely test the DMA 
controller. 

The following procedure should be followed to ex­
ecute the internal self test: 

1 . Reset the device using the RESET pin. 

2. Set bit 04 of CSR4. 

3. Issue a Self Test Request through CSR1. 

4. Poll CSR1, waiting for the PAV bit in CSR1 to be 
set by the MK5029. 

5. After the PAV bit is set, read CSR1. The suc­
cess or failure of the test is indicated in the 
PPRIM field as follows: 

PPRIM 

00 
17 (11H) 

18 (12H) 

19 (13H) 
20 (14H) 
21 (15H) 

22 (16H) 

Otherwise 

RESULT 

Passed self test. 
Failed the reset test of the self 
test. 
Failed the self test in the micro 
controller RAM. 
Failed the self test in the ALU. 
Failed the self test in the timers. 
Failed the self test in the transmitter 
and/or receiver. 
Failed the self test in the CSR's 
and/or bus master. 
Failed device. 

6. If the PAV bit is not set within 75 msec (SYSCLK 
= 1 OMHZ), then the MK5029 is unable to re­
spond to the Self Test Request and will not 
complete successfully. 

If the self test passes, then it may be immediately 
re-executed from step 3, otherwise re-execution 
should proceed from step 1 . 

~ ~~~~ru~~~9©~ _____________ 4_31_5_0 

441 



TECHNICAL MANUAL 

SECTION 5: ELECTRICAL SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS -25 acto+ 100 ac 

Temperature Under Bias 

Storage Temperature . . . . . . . 

Voltage on Any Pin with Respect to Ground 

Power Dissipation 

-65 oc to + 150 oc 

-65 octo+ 150 oc 

. -0.5 V to Vee+ 0.5 V 

...... 0.50W 

Stresses above those lrsted under "Absolute Maximum Ratmg" may cause permanent damage to the above device This 1s a stress rating only 
and functional operation of the device at these or any other condition above those indicated in the operational sect1ons of this specification is 
not implied. Exposure to absolute maximum rating cond1tions for extended periods may affect dev1ce reliability 

DC TIMING SPECIFICATIONS 
TA = 0 acto 70 ac, Vee= +5 V ±5 percent, unless otherwise specified. 

Symbol Conditions 

VIL 

VtH 

VoL @ loL=3.2mA 

VoH @ loH = -0.4 mA 

IlL @ VtN = 0.4 to VIN = 0.4 to Vee 

Icc @ Tscr = 100 ns 

CAPACITANCE 
F = 1 MHz 

Symbol Parameter 

CtN Capacitance on Inputs pins 

Cour Capacitance on Output Pins 

Cto Capacitance on 1/0 p1ns 

AC TIMING SPECIFICATIONS 

Min. Typ. 

-0.5 

+2.0 

+2.4 

50 

Min. 

T A= 0 acto 70 °C, Vee= +5 V ±5 percent, unless otherwise specified. 

No. Signal Symbol Parameter 
Test 

Conditions 

1 SYSCLK Tscr SYSCLK period 

2 SYSCLK TscL SYSCLK low time 

3 SYSCLK TscH SYSCLK high time 

4 SYSCLK Rtse ttme of SYSCLK 

5 SYSCLK TscF Fall time of SYSCLK 

6 TCLK TTCT TCLK penod 

7 TCLK TTeL TCLK low time 

8 TCLK TTeH TCLK high time 

9 TCLK TTCR Rtse ttme of TCLK CL= 50 pF 

10 TCLK TTCF Fall time of TCLK 

11 TO Tmp TD data propagation delay after the 
falling edge of TCLK 

CL= 50 pF 

12 TO TTDH TD data hold time after the falling 
edge ofTCLK 

13 RCLK TRCT RCLK period 

442 

Max. Units 

+0.8 v 
Vcc+0.5 v 

+0.5 v 
v 

± llA 

mA 

Max. Units 

10 pf 

10 pf 

20 pf 

Min. Typ. Max. 
(ns) (ns) (ns) 

100 2000 

45 

45 

0 8 

0 8 

140 

63 

63 

0 8 

0 8 

40 

5 

140 
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AC TIMING SPECIFICATIONS (Continued) 
TA = 0 octo 70 oc. Vee= +5 V ±5 percent, unless otherwise specified. 

No. Signal Symbol Parameter Test Min. Typ. Max. 
Conditions (ns) (ns) (ns) 

14 RCLK TACH RCLK high time 63 

15 RCLK TRCL RCLK low time 63 

16 RCLK TRCR Rise time of RCLK 0 8 

17 RCLK TRCF Fall t1me of RCLK 0 8 

18 RD TRDR RD data rise time 0 8 

19 RD TRDF RD data fall time 0 8 

20 RD TRDH 
RD hold time after rising edge of 
RCLK 5 

21 RD TRDS 
RD setup time prior to rising edge of 
RCLK 30 

22 AIDAL TDOFF Bus Master driver disable after rising 
edge of HOLD 0 50 

23 AJDAL TDON 
Bus Master driver enable after falling 
edge of HLDA TSCT= 100 ns 0 200 

24 HLDA THHA 
Delay to falling~ of HLDA from 
falling edge of HOLD (Bus Master) 0 

25 RESET TRW RESET pulse width 30 

26 AIDAL TCYCLE Read/write, address/data cycle t1me TSCT= 100 ns 600 

27 A TXAS 
Address setup time to falling edge of 
ALE 100 

28 A TXAH 
Address hold t1me after the rising 
edge of DAS 50 

29 DAL TAS 
Address setup time to the falling 75 edge of ALE 

30 DAL TAH 
Address hold t1me after the falling 
edge of ALE 20 

31 DAL TAD AS 
Data setup time to the rising edge of 
DAS (Bus Master read) 55 

32 DAL TRDAH 
Data hold t1me after the nsmg edge 0 of DAS (Bus Master read) 

33 DAL TDDAS 
Data setup time to the falling edge of 
DAS(Bus Master write) 0 

34 DAL Twos 
Data setup time to the rising edge of 
DAS (Bus Master write) 250 

35 DAL TWDH 
Data hold time after the rising edge 35 of DAS (Bus Master write) 

36 DAL TSRDH 
Data hold time after the rising edge 
of DAS (Bus slave read) TSCT= 100 ns 0 35 

37 DAL TSWDH 
Data hold time after the rising edge 0 of DAS (Bus slave write) 

38 DAL Tswos 
Data setup time to the falling edge of 0 DAS (Bus slave write) 

39 ALE TALEW ALE width high 110 

40 ALE TDALE 
Delay from rising edge of DAS to the 
rising edge of ALE 70 

41 DAS Tosw DAS width low 200 

42 DAS TADAS 
Delay from the falli~dge of ALE to 
the fallmg edge of DAS 80 

liii ~i~©m9rr~~aJI ___________ ___:4=5'=50 
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AC TIMING SPECIFICATIONS (Continued) 
TA = 0 octo 70 oc, Vee= +5 V ±5 percent, unless otherwise specified. 

No. Signal Symbol Parameter Test Min. Typ. Max. 
Conditions (ns) (ns) (ns) 

43 DAS TRJDF Delay from the rising~ of DALO 35 
to the falling edge of DAS (Bus 
Master read) 

44 DAS TRDYS Delay from the falling edge of __ T ARYD = 300 ns 120 250 
READY to the rising edge of DAS TscT = 100 ns 

45 DALI TROIF Delay from the rising edge of DALO 70 
to the falling edge of DALI (Bus 
Master read) 

46 DALI TRJS DALI setup time to the rrsing edge of 150 
DAS (Bus Master read) 

47 DALI TRJH DA_hl_hold time after the rising edge 0 
of DAS (Bus Master read) 

48 DALI TRJOF Delay from the risiQQ...gQge of DALI to 
the falling edge of DALO (Bus 

70 

Master read) 

49 DALO Tos 
DALO setup t1me to the falling edge 110 of ALE (Bus Master read) 

50 DALO TROH 
DALO hold time after the falling edge 35 of ALE (Bus Master read) 

Delay from the ris~e of DAS to 
51 DALO Twos1 the rising edge of DALO (Bus Master 50 

write) 

52 cs TcsH 
CS hold time after the rising edge of 0 DAS (Bus slave) 

53 cs Tess 
CS setup time to the falling edge of 0 DAS (Bus slave) 

54 ADR TsAH 
ADR hold time after the rising edge 0 of DAS (Bus slave) 

55 ADR TSAS 
ADR setup time to the falling edge of 0 DAS (Bus slave) 

56 READY TARYD 
Delay from the Iaiii~ of ALE to 
the falling edge of READY to insure 
a m1mmum bus cycle time (GOOnS) 

TscT = 100 ns 150 

57 READY TSRDS 
Data setup time to the falling edge of 75 READY (Bus slave read) 

58 READY TRDYH 
READY hold t1me after the rrsing 0 edge of DAS (Bus Master) 

59 READY TSRYH 
READY hold time after the rising TscT= 100 ns 35 edge of DAS (Bus slave) 

60 READY TRSH 
READ hold time after the nsing edge 
of DAS (Bus slave) 0 

61 READ TsRS 
READ setup time to the falling edge 0 of DAS (Bus slave) 

62 READY TRDYD Delay from falling edge of DAS to 
falling edge of READY (Bus slave) TSCT = 100 ns 200 

_4_61_50 _____________________ ~~~~@~~~~~~~ ---------------------------
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Figure 5a: TTL Output Load Diagram Figure 58: Open Drain Output Load Diagram 
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Figure 6: MK5029 Serial Lmk T1ming Diagram 
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Figure 7: MK5029 Bus Master Timing Diagram (Read) 
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Figure 8: MK5029 Bus Master Timing Diagram (Write) 
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Figure 9: MK5029 Bus Slave Timing Diagram (Read) 
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INTRODUCTION 
The SGS-Thomson X.25 Link Level Controller 
(MK5025) is a VLSI device which provides a com­
plete link level data communication control confor­
ming to the 1984 CCITT version of X.25. The 
MK5025 also supports X.32 (XID frames) and X.75 
as well as single channel LAPD (Link Access Pro­
cedure on the D-channel) for ISDN with its ex­
tended addressing capabilities and Ul (Unnum­
bered Information) frames for TEl assignment. 

One of the outstanding features of the MK5025 is 
its buffer managment which includes on-chip 
DMA. This feature allows users to handle 
multiple frames of receive and transmit data at a 
time. In order to utilize these buffer managment 
and DMA features with protocols not directly sup­
ported by the MK5025, a transparent mode is 
also available for customized protocols using 
HDLC framing. 

PURPOSE 
LAPD is a protocol operating at the data link 
layer, whose purpose is to convey information be­
tween layer 3 entities across the ISDN user-net­
work interface using the D-channel. For further 
information on LAPD please consult CCITT Rec­
ommendations 0.920 and 0.921. The purpose of 
this application brief is to provide a detailed de­
scription for using the MK5025 in single channel 
LAPD applications. Please refer to the MK5025 
Technical Manual for more detailed information 
concerning the overall operation of the MK5025. 

USE OF MK5025 FOR LAPD VS LAPS 
Since X.25 LAPB and LAPD are very similar, the 
operation of the MK5025 is very similar for both 
protocols. Differences include implementation of the 
T203 timer and support of Ul frames for TEl assign­
ment. However, the main difference between the two 
standards is in level2 addressing of the frames. 
The frame structure supported by the MK5025 
conforms to HDLC rules and is as follows: 

where: 

AN489/0592 

I FCS 

F =Flag 
=Address field (A-field) A C =Control field (C-field) 
=Information field 

~CS = Frame Check Sequence 

F 

APPLICATION NOTE 

MK5025 
SINGLE CHANNEL LAPD 

For LAPD the Address field contains the SAPI 
and TEl in the following format. 

I 0 I C/R I SAPI I 1 I TEl 

where: C/R 
SAP I 
TEl 

=Command/Response btl 
=Service Access Point Identifier 
=Terminal Endpoint Identifier 

The values for SAPI and TEl should be the same 
for both the Local and Remote Address fields, lo­
cated in the MK5025 Initialization Block. The only 
difference between these fields will be in the set­
ting of the C/R bit. According to CCITT 0.921, 
the setting of the C/R bit should be as follows: 

C/R Value 

Network Side User Side 

Commands from 1 0 
Responses to 1 0 
Commands to 0 1 
Responses from 0 1 

The MK5025 sends commands with the Remote 
address in the A-field of the frame, and it sends 
responses with the Local address in the A-field of 
the frame. The setting of the Local and Remote 
address fields is dependent upon whether the 
MK5025 is used in the NT (N<3twork side) or the 
TE (Terminal Equipment- user side), as shown in 
Figure 1. 

CONTROL AND STATUS REGISTER OPER­
ATION 
For LAPD all the control and status register 
mechanisms still function the same, but there are 
some bits that pertain typically to LAPD. These 
are bits 09, 12, and 13 of CSR2. 

CSR2<09> - UIE - This bit should be set to en­
able the recognition of Ul frames, which are used 
for TEl assignment in LAPD. 
CSR2<12> - T203E- This bit should be set to en­
able the MK5025 T3 timer to behave as specified 
for LAPD T203 timer. The difference between T3 
and T203 is that T3 determines the amount of link 
idle (all "1 's") time necessary to consider the link 
disconnected, while T203 determines the maxi­
mum amount of time allowed without frames 
being exhanged. 

CSR2<13> - FRMRD - Setting this bit to a one 

1/2 
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will disable the sending of FRMR frames in re­
sponse to the conditions described in section 
3.6.1 or 3.6.11 (items b, c, and d) of CCITT 0.921 
(Blue Book). The MK5025 will issue an Error In­
dication primitive and allow for the re-establish­
ment of the link rather than establishing a frame 
rejection condition. Setting of this bit allows c~m­
pliance with CCITT 0.921 (Blue Book) sect1on 
5.8.5 which basically states that upon occurence 
of a frame rejection condition the data li~k layer 
entity shall initiate re-establishment of the link. 

DESCRIPTOR RING OPERATION 

The buffer management and descriptor ring oper­
ation is the same for LAPD as for X.25 LAPB ap­
plications. It should be noted however that for the 
Transmit Message Descriptor, TUI (bit II of 
TMDO) should be set to I in order to transmit Ul 

Figure I: MK5025 Addressing for LAPD 

MK5025 FRAME FORMAT 

1btt 16 bits 8 or 16 bits 

F A c 

frames for TEl assignment. 

In LAPD as in LAPB, the Transmit Window size 
(TWO) in the Transmit Descriptor Ring Pointer 
must be set to a value greater than 0 for any 
transmission to occur, if EXTC(bit 07 of Mode 
Register) = 0 .. In fact, if TWD=O the MK5025 will 
not poll the Transmit Descriptor Ring. 

CONCLUSION 

The MK5025 offers great flexibility to the data 
communications system designer. The on-chip 
protocol processing may be used to save the de­
signer much time in implementing standard proto­
cols such as X.25, LAPB, X.32, X.75, and LAPD 
for ISDN, while still allowing the flexibility of imple­
menting alternate or customized HDLC based 
protocols using the MK5025's transparent mode. 

N bits 16 bits 1 bit 

INFO FCS F 

PO LA 
AD 
FIE 
FO 

1 bit 1 bit ~~ 
DRESS 
LD 0 C/R SAP I 1 TEl 
RMAT 

LSB MSB 

TE NT 

MK5025 Remote Station Address C/R =0 C/R = 1 

MK5025 Local Station Address C/R = 1 C/R =0 

2/2 r== SCS·THOMSON ------------­-------------- ll!o.""'JD 1l'IIT!Oiil©~~~IOVtiii©illn©~ 

452 



INTRODUCTION 
The MK5025 is a CMOS VLSI Link Level Control­
ler which provides complete link level data com­
munication control conforming to CCITT recom­
mendation X.25. It also has additional features 
which allow it to support LAPD as well as X.32 
and X.75. The MK5025 is currently in use in sys­
tems which have met conformance testing for 
Telenet, Tymenet. Datex-P, lberpac, and 
DON/DCA certification as well as approval for 
LAPD connection to AT&T and Norther Telecom 
ISDN. Most recently the MK5025 has undergone 
testing for conformance to NET 2. 
NET 2 is a European technical recommendation 
that details the requirements (and interface tests 
for conformance to those requirements) of packet 
mode DTEs to dedicated circuit interfaces of X.25 
public packet switched data networks (PSPDN). 
As of 30 June 1990, NET 2 became the applic­
able standard for X.25 interface in the majority of 
European countries. 

PURPOSE 
The current MK5025 can be implemented to meet 
the NET 2 requirements. The majority of the NET 
2 tests can be met by the MK5025 using the 
standard LAPB operation and standard set of 
primitives. There are however some NET 2 tests 
that require the use of some options that were 
added to the revision C02 of the MK5025 which is 
the current production version. The purpose of 
this applications note is to list those tests and how 
they can be met using the MK5025. 

NET2TESTS 
The majority of NET 2 tests can be met by the 
MK5025 with very little intervention from the host 
other than the initial setup of MK5025 registers 
and memory data structures, reception and issu­
ing of primitives for link set-up or disconnect, and 
transmission and reception of required I frames. 
There are however some tests that require inter­
vention by the host to determine what action to 
take in the case of certain error conditions. 
The following NET 2 tests are those that may re­
quire host interverntion and use of special tea-

AN490/0592 
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lures of the MK5025. 

Test 9.1.4 DTE Initiated DISC Start 
According to CCITT X.25, a DTE shall initiate link 
setup by polling with SABM/E, and the MK5025 
does this in response to a Connect Request 
primitive issued by the host. However, once a 
Start primitive (writing 41 OOH to CSR1) has been 
issued to the MK5025, polling with DISC can be 
accomplished using another Start primitive, but 
with UPARM=1 (5100H to CSR1), immediately 
followed by a Disconnect Request primitive (4EOO 
to CSR1 ). Then, following the reception of a Dis­
connect Confirmation provider primitive, a Con­
nect Request primitive can be issued by the host 
to complete the remainder of the test (requiring 
the standard transmission of SABM/E). 

Test 9.5 Incorrect FCS 

The MK5025 will ignore frames with bad FCS re­
gardless of their content, even if they are greater 
in length than N1. The MK5025 will also ignore 
frames with bad FCS that cross multiple buffer 
boundaries. However, if the length of the frame 
exceeds N1 and crosses one more buffer bound­
ary, the MK5025 will then generate a FRMR with 
Y=1 (indicating receipt of a frame that exceeds 
N1 ), regardless of good or bad FCS. The reason 
for this is that if the MK5025 were to continue to 
allow reception of an excessively large frame into 
additional multiple buffers once the frame length 
exceeds N1, all available memory could be con­
sumed by the frame without yet receiving the FCS 
to determine if it be good or bad. 
NET 2 test 9.5.4 does not specify how much 
longer the "Extra long frame with incorrect FCS" 
can be beyond N1. To conform this test, when 
data chaining is used, the buffer size should be 
slightly smaller than an integer division of N1, so 
that when a frame exceeds N1 it will have a large 
amount of one buffer remaining (so as not to 
cross a buffer boundary after exceeding 
N1, which would cause transmission of FRMR). If 
chaining is not desired then the buffer size should 
be sufficiently larger than N1 to accomodate the 
reception of the entire "extra long frame" in one 
buffer. 
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Test 9. 11 Miscellaneous Tests 

The test conditions in tests 9.11 .2 and 9.11.3 
cause the MK5025 to go into the Error Indication 
state. From this state the MK5025 Technical Ma­
nual recommends issuing either a Reset Request 
primitive (which will initiate link set-up by sending 
SABM/E) or a Disconnect Request primitive 
(which will initiated link disconnection by sending 
a DISC). 
In the Error Indication state the MK5025 will ig­
nore the reception of any frames other than 
SABM/E or DISC. NET 2 tests 9.11.2 & 3 imply 
that the unit under test go directly into discon­
nected phase upon receiving a DM or FRMR 
while in information transfer phase. To acomplish 
this the host must, in response to an Error Indica­
tion primitive, issue a Stop primitive immediately 

followed by a Start primitive and then, if necess­
ary, a Disconnect Request primitive to cause the 
MK5025 to send a DM (the alternate reaction for 
test 9.11.3). [Please note that this same reaction 
to Error Indication should be used in tests 9.7 if it 
is necessary to send the alternate reaction of 
DM/F=O rather than SABM/P=1]. 

CONCLUSION 
Since the MK5025 is a Link Level controller, the 
Packet Level must be implemented in software 
and written to meet the packet level requirements 
of NET 2. However, using the techniques men­
tioned in this app brief, the MK5025 can be used 
to meet the Link Level requirements of NET 2 and 
applicable annexes. 
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INTRODUCTION 
The SGS-Thomson MK5025 X.25 Link Level 
Controller is a VLSI device which provides a com­
plete link level data communication control con­
forming to the 1984 CCITT version of X.25. The 
MK5025 also supports X.32 (XID) and X.75 as 
well as single channel LAPD for ISDN with its Ul 
frames and extended addressing capabilities. 

PURPOSE 
Although the MK5025 Data Sheet and Technical 
Manual provide detailed timing diagrams that spe­
cifiy the relationships of the host interface sig­
nals to one another for the sole requestor DMA 
configuration, the designer may find it helpful to 
know the timing for the MK5025 as an element in 
a DMA daisy chain. The purpose of this applica­
tion brief is to provide a description of the 
MK5025 host interface in a daisy chain configura­
tion, and some suggestions on how to implement 
the daisy chain. 

Figure 1: Daisy Chain Bus Master Timing 

BUSRQ 

HLDA[1] 

APPLICATION NOTE 

MK5025 
DAISY CHAIN DMA 

It should be also be noted that although the tim­
ing diagrams in this document are provided to fa­
cilitate the design process, the timing require­
ments in the Data Sheet must still be met to 
ensure proper operation. 

DAISY CHAIN OPERATION 
The daisy chain operation of the MK5025 is se­
lected by setting the BCON bit of CSR4 so .that 
J;llotl5, 16, and 17 are redefined as BYTE, BU­
SAKO, and BUSRQ respectively. 
In the daisy chain mode the MK5025 DMA opera­
tion is still the_sanreJnJh.atjt still requests the bus 
by asserting HOLD/BUSRQ (pin..1l)..J:lut it will not 
do so unless both BUSRQ and HLDA are inactive 
(de-asserted). Also, the granting of the bus.10..1b.e. 
MK5025 should still consist of asserting HLDA 
(pin 19) as indicated in the timing diagrams in the 
Technical Manual. However, if the MK5025 re­
ceives HLPA when it is not requesting the bus, 
the BUSAKO output (pin 16) will be driven low. 

BUSAK0[1] ----------~ 
(HLDA[2]) 

BUSAK0[2] -----------_:_____;~~ ~sns 
(HLDA[3]) 

BUSAKO[N-1] ~ \.-- Td 
~----------------. 

(HLDA[N]) 
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Additionally, if HLDA is still asserted after BUSRQ 
is deasserted by the MK5025, theJLtha BUSAKO 
output will be driven low until HLDA is deas­
serted. Figure 1 provides the typical timing rela­
tionships for this mode of operation. 
As can be seen in this diagram, there is a possi­
bility of the BUSAKO output being asse.rted...a.Uhe 
end of a DMA cycle_ from the time BUSRQ is 
deasserted until HLDA is deasserted. This pulse 
will not cause any problems unless it is delayed 
(by propagating through a large daisy chain) such 
that Td (shown in Figure 1) is sufficiently long to 
allow an oportUlJ.it¥..jo request the bus and see 
this pulse as a HLDA acknowledging the bus re­
quest. 

SUGGESTED DAISY CHAIN CONFIGURATION 
In order to resolve the possibility of a problem re-

Figure 2: Suggested Daisy Chain Configuration 

Figure 3: Round-Robin Daisy Chain Configuration 

suiting from the propagation of the end of DMA 
cycle BUSAKO pulse, it is suggested that a daisy 
chain arragement such as that shown in Figure 2 
or 3 be used for daisy chains of more than 2 
MK5025 devices. In the arrangement shown in 
Figure 2, a latch is added to the .filld..ruhe daisy 
chain for the purpose of latching BUSRQ low (as­
serted) until BUSAKO has propagated through 
the daisy chain. In this manner another MK5025 
will not request the bus until BUSAKO has propa­
gated through..1ba_entire chain, resetting the latch 
and allowing BUSRQ to go inactive. It should be 
noted that the output of the latch drives the en­
abla_oL_a_tri-statable inverter to avoid contention 
on BUSRQ. 
The solution suggested in Figure 2 could of 
course also be implemented with a PLD device 
such as an SGS-THOMSON GAL 20V8. The 
PLD device should be programmed such that it 

HLDA from Host 
or bus arbiter 

HLDA from Host 
or bus arb1ter 

Vee 

Vee 
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implements the following set of conditions: 
IFBUSRO=O 
LATCH BUSRO=O AND HLDA=O 
IF BUSAKQ[!$&_ 
RELEASE BUSRQ 
where BUSAKO[N] is from the last device in the 
daisy chain. 
With this configuration the bus will typically be 
relenquished by the daisy chain in between each 
MK5025 bus master cycle or burst. The excep­
tion to this is when two or more MK5025 devices 
request the bus simultaneC?usly, in which case the 
devices would each obtain the bu_s_m_ordeLQf 
p.rLo_rtly as bus acknowledgement (HLDA to BU­
SAKO) propagates through the daisy chain. 

A variation to the suggested daisy chain operati~n 
is shown in Figure 3. To each MK5025 t~ere !S 
added a pul8.!p__resistor and a schottky d1ode !n 
series with BUSRQ. This allows each MK5025 1n 
the chain to request the bus regardless of 
whether or not another MK5025 has already re­
quested or posseses the bus at the time. How­
ever, each device will not get the bus until the bus 
acknoledgement (HLDA) is passed on to the next 
device in the chain (through BUSAKO). Thus, 1n a 
Round-Robin fashion, each MK5025 gets an 
equal opportunity to obtain the bus, whereas in 
Figure 2 the MK5025[1] has first priority, fo.llowed 
by MK5025[2], if both request the bus Simulta­
neously. 
The decision on which approach to use depends 
upon the task required of each MK5025 and the 
available bus bandwidth. If the Figure 2 scheme 
is used, it would be prudent to place the devices 
operating at the higher data rates in the higher 
priority positions in the daisy chain. If the Round­
Robin approach is used it is important to realiz~ 
that once bus mastership is granted by the host, It 
is possible that the bus may not be relinquished 
until all devices in the chain have had at least one 
DMA cycle of bus mastership. 

BUS RELEASE OPERATION 
In the daisy chain or sole requestor configuration 
the use of the Bus Release function may be use­
ful to allow the designer to force the MK5025 to 
relinquish the bus prior to completeion of a DMA 

APPLICATION NOTE 

burst. The Bus Release function is programmed 
by setting bit BUSR in CSR4<06>. Setting this bit 
causes pin 15 to be defined as BUSREL. The 
purpose of the BUSREL (pin 15) function is to 
allow an orderly abort to a MK5025 DMA burst 
after completion of the current bus transfer cycle. 
It is important to note that the MK5025 has pro­

grammable burst size of 2 bytes, 16 bytes, or un­
limited (typically 64-66 bytes), and that ~MA bur­
sting is only used for transfers of rece1ved and 
transmitted data. All buffer management func­
tions are performed by the MK5025 using single 
word DMA cycles. This includes reading the In­
itialization Block, updating the Status Buffer, man­
aging the descriptor rings, etc. 
Although the MK5025 does support transmission 
and reception of odd-byte frames (MCNT, Mess­
age Byte Count may be odd), it is important to 
note that it does only word wide DMA transfers 
(no single byte transfers). It is because of this that 
the MK5025 requires that all data structures (In­
cluding BCNT, Buffer Byte Count) and buffers be 
WQrd aligned. Therefore the BYTE, BMO a~d 
BM1 signals are never used by the MK5025 to In­
dicate single upper or lower by1e transfers. So 
there should be no concern about redefining 
these pins as BUSAKO and BUSREL. 
From the timirJQ...iliagrams in Figure 4, it should be 
seen that BUSREL must be...asserted at least 100 
ns prior the rising edge of AS (or falling edge of 
ALE) in order for BUSREL to be recognized within 
that DMA cycle. BUSREL can .he.. deasserted 
coincident with the rising edge of AS. If BUSREL 
is asserted too late to be recognized within in the 
current DMA cycle, then it should be held as­
serted (or be re-asse_rted at least ~ 00 ns prior) to 
the rising edge of AS of the followmg DMA cycle, 
in order for that cycle to be the last in the burst. 

CONCLUSION 
The MK5025 offers great flexibility to the data 
communications system designer. The on-chip 
protocol processing may be used to save the de­
signer much time in implementing standard proto­
cols such as X.25, LAPB, ISDN LAPD, X.32, and 
X.75, and the daisy chain information with assoc!­
ated timing diagrams are provided to further facili­
tate the design process. 
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Figure 4: Bus Release Timing 

BUSRQ 

HLDA 

AS 

BUSREL 

~he DMA burst will continue 

If BUSREL L;m;og ;, oru m'/ 

L_ ____________________________ ~ 

> 100ns ~ 

NOTE: The TsREL setup time must be met in order for BUSREL to be recognized 

within that DMA cycle (causing the DMA burst to end on that cycle). 
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The SGS-Thomson MK50251ink level controller is 
a versatile device providing complete link level 
data communication control conforming to the 
1984 version of CCITT X.25. The MK5035 also 
supports X.32 and X.75 as well as single channel 
LAPD for ISDN with its Ul frames and extended 
addressing capabilities. The MK5025 also fea­
tures a transparent mode of operation for im­
plementation of customized protocols using 
HDLC framing. 
The MK5025 serial interface consists of pins 25 -

Figure 1: NRZ to NRZI Conversion 

TD 
(NRZ) 

TCLKv-----------n 

D Q 

DFF 

CK 
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27 and 29 - 31 (TCLK, DTR/RTS, RCLK, and TO 
DSR/CTS, RD respectively). The transmit data 
(TO) is NRZ encoded and the receive data (RD) 
is NRZ decoded. To interface to other line code 
formats some conversion is necessary. The fol­
lowing figure shows one method for doing NRZ 
to NRZI conversion so that the MK5025 may be 
able to transmit and receive NRZI encoded data. 
It should be noted that the receive clock would 
typically be extracted from the received NRZI 
data, using a phase locked loop approach. 

1----*-- Transmit Data 
(NRZI) 

Q D f-------<>---1 Q D 
Received 
Data (NRZI) 

DFF DFF 

CK CK 

RCLK--------------------_.------------~~ 
Receive 
Clock 

INote: Receive Clock typically extracted from NRZI data] 
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INTRODUCTION 
The SGS-Thomson X.25 Link Level Controller 
(MK5025) is a VLSI device which provides a com­
plete link level data communication control con­
forming to the 1984 CCITT version of X.25. The 
MK5025 also supports X.32 (XID) and X.75 as 
well as single channel LAPD for ISDN with its Ul 
frames and extended addressing capabilities. 
One of the outstanding features of the MK5025 is 
its buffer managment which includes on-chip 
DMA. This feature allows users to handle 
multiple frames of receive and transmit data at a 
time. In order to utilize these buffer managment 
and DMA features with protocols not directly sup­
ported by the MK5025, a transparent mode is 
available for customized protocols using HDLC 
framing. This transparent mode provides an 
HDLC transport mechanism without link layer 
support. Extended addressing and control are 
optionally supported within transparent mode. 
Address filtering is also optional in this mode. 

PURPOSE 

The purpose of this application brief is to provide 
a detailed description of the MK5025 transparent 
mode and its options. Please refer to the 
MK5025 Technical Manual for more detailed in­
formation concerning the overall operation of the 
MK5025. 

TRANSPARENT MODE ENTRY AND EXIT 
To enter the transparent mode of operation, a 
user primitive Trans (UPRIM 3) is written to Con­
trol Status Register 1 (CSR1) after the completion 
of the first 4 steps of the Initialization procedure 
described in page 4-24 of the MK5025 Technical 
Manual. (The Trans Primitive is substituted for the 
Start primitive.) The transmitter then begins to 
output flags, and data frames are transmitted and 
received via the descriptor rings, but no protocol 
processing is done. Address and Control Fields 
are not prepended to the frames, and FCS 
(Frame Check Sequence) processing may be en­
abled or disabled by the DRFCS and DTFCS bits 
in the mode register, as described on page 4-1-2 
of the Technical Manual. Transparent mode may 
be exited only with a Stop primitive (UPRIM 0) or 
by bus reset. 

AN493/0592 

APPLICATION NOTE 

MK5025 
TRANSPARENT MODE 

CONTROL AND STATUS REGISTER OPERATION 
In transparent mode all the control and status reg­
ister mechanisms are still functional, but there are 
several bits that pertain only to the protocols di­
rectly supported by the MK5025 and are not valid 
in transparent mode. The following is a list of the 
validity of the bits in each CSR and the mode reg­
ister when in transparent mode. 
CSRO - All bits in this register are valid in Trans­
parent mode. It should be noted that interrupts 
can only be set (by setting bit 09, JNEA = 1) once 
the device is in start or transparent mode. 
CSR1 -All bits except PPARM are valid, although 
only for a few non-protocol related conditions. 
Since in transparent mode only a Stop User 
Primitive would have been valid, User Primitives 8 
and 9 have been redefined. When in transparent 
mode, issuing User Primitive 8 (UPRIM 8) will 
start T1 timer and User Primitive 9 (UPRIM 9) will 
stop it. In this case Provider Primitive 8 (PPRIM 
8) has been redefined to indicate expiry of T1 
timer. 
CSR2 - Aside from the IADR bits, only the PROM 
and XIDE bits have valid meaning in transparent 
mode. The XIDE bit can be set to 1 to enable 
global address recognition, and the PROM bit is 
used to. disable address filtering in transparent 
mode. 
CSR3 -As in CSR2, the IADR bits contain the ad­
dress of the first word in the Initialization Block. 
Bits 00 - 07 in CSR2 contain the high order 8 bits, 
and bits 00 - 15 of CSR3 contain the low order 16 
bits of the address of the first word of the Initial­
ization Block. 

CSR4 - All bits in this register are valid in trans­
parent mode, including the FIFO watermarks and 
bursting operations. 
CSR5 -All bits are valid in transparent mode. 

MODE REGISTER OPERATION 
All bits in the Mode Register are valid including 
MFS (Minimum Frame Spacing) and LBACK 
(Loopback). However, bits 09 (EXTAF) and 10 
(EXTCF) are useful mainly in transparent mode, 
for forcing extended address and control field fil­
tering. The DACE bit also offers further flexibility 
in transparent mode by allowing address and con-
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trol fields to be treated as normal data when 
DACE = 1, as shown in Table 2. 
It should be noted that although DTFCS and 
DRFCS (bits 04 & 05) may be used to disable 
FCS generation and checking, the value in the 
FCS field of the received frame will not be stored 
in memory, even in transparent mode. 

DESCRIPTOR RING OPERATION 
The buffer management and descriptor ring oper­
ation is the same in transparent as non-transpar­
ent mode. It should be noted however that for the 
Transmit Message Descriptor, TUI (bit 11 of 
TMDO) should be set to 1 for anything trans­
mitted in transparent mode. This is done be­
cause data transmitted in transparent mode is 
considered much the same as a Ul frame rather 
than a normal I frame. 
In transparent mode as in non-transparent mode, 
the Transmit Window size (TWD) in the Transmit 
Descriptor Ring Pointer must be set to a value 
greater than 0 for any transmission to occur. In 
fact, if TWD:O the MK5025 will not poll the 
Transmit Descriptor Ring. 

ADDRESS FIELD FILTERING AND CONTROL 
FIELD OPERATION 
The frame structure for HDLC is as follows: 

where: 
F =Flag 
A= Address field (A-field) 
C = Control field (C-field) 
FCS = Frame Check Sequence 

I FCS I F 

According to HDLC rules, the A-field may be one 
or more octets in length. If the LSB of the first 
octet is 0, then the second octet is also part of the 

Table 1: MK5025 Address Filtering Options 

EXTA EXTAF X IDE PROM DACE 

A-field. If the LSB of the second is 0, then the 
third octet is part of the A-field, and so on until an 
octet has an LSB = 1 . The MK5025 allows the A­
field to be one or two octets, depending upon the 
EXTA bit (Mode Register bit 1 0). 
The C-field is one octet for modulo 8 for all 
frames. For modulo 128, the C-field is said to be 
extended, and is two octets for S (Supervisory) 
and I (Information) frames and one octet for U 
(Unnumbered) frames. 
In the MK5025, address filtering and control field 
handling applies only to octet aligned frames re­
ceived with good FCS. Any frame not meeting 
both of these conditions is discarded and the 
"Bad Frames Received" error counter (located at 
IADR + 44 of the Initialization Block ) is incre­
mented. 
In the transparent mode, address filtering is sup­
ported if the PROM bit (CSR2, bit 1 0) is 0. In this 
case, frames are accepted if the received A-field 
matches either the Local Station Address or the 
Remote Station Address as specified in the Initial­
ization Block. Bit RADR in the Receive Message 
Descriptor (RMDO <09>)indicates which of the 
two programmable adresses the frame matched. 
This is a one octet compare if the extended ad­
dress bit, EXTA is 0 (Mode register bit 06), or fol­
lows the HDLC rules for extended addressing if 
EXTA is 1. Frames not matching either address 
are ignored. 
Extended control is also valid in transparent 
mode using the EXTC bit (Mode Register bit 07), 
as shown in Table 1 and Table 2. If EXTC is 0 
then the C-field is one octet for all frames. If how­
ever EXTC is set to 1, the MK5025 will look to 
see if either of the two least significant bits of the 
C-field is 0. If so, the frame is said to have an ex­
tended control field which is two octets. In addi­
tion, bits EXTAF and EXTCF (Mode Register bit 
09 & 1 0) are useful in transparent mode to force 
extended address and control. If EXT AF is set 
along with EXTA, the receiver will assume the ad-

ADDRESS FILTERING 

0 0 0 0 0 Single octet filtering L &R (Local & Remote adresses) 
X X X 1 X No address filtering, all frames accepted 
0 0 1 0 0 Single octet filtering L & Rand global 
0 X X X 1 Not allowed 
1 0 0 0 0 Double octet filtering L & R per HDLC rules 
1 0 0 0 1 Double octet filtering L & R per HDLC rules 
1 1 0 0 0 Double octet filtering L & R regardless of A-field LSB 
0 1 X X 0 Not allowed 

Notes: 
1) EXTA = Extended address, Mode reg1ster bit 06. EXTAF = Extended address Force, Mode reg1ster b1t 09. 

2) X IDE= XID enabled, CSR2 b1t 08. PROM= Promiscuous mode, CSR2 bit 10. 

3) DACE= D1sable address and control field extraction for load to memory, Mode regrster bit 08. 

4) L&R =Local and Remote addresses. X= Do not care. 
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Table 2: Address and Control Field Handling By the MK5025 Receiver 

DACE PROM EXTA EXTAF EXTC EXTCF Address Field Handling Control Field Handling 

0 0 0 0 0 0 A filtered CC => MEM1 
0 0 0 0 1 0 Af1ltered CC or EC => MEM1 
0 0 1 0 0 0 A or EA filtered CC => MEM1 
0 0 1 1 0 0 EA filtered CC=>MEM1 
0 0 1 0 1 0 A or EA filtered CC or EC => MEM1 
0 0 1 1 1 1 EA filtered EC=> MEM1 
0 1 0 0 0 0 Not filtered, AA => MEM 1 CC=>MEM2 
0 1 0 0 1 0 Not filtered, AA => MEM1 CC or EC => MEM2 
0 1 1 0 0 0 Not filtered, AA or EA => MEM1 CC => MEM2 
0 1 1 1 0 0 Not filtered, EA => MEM1 CC => MEM2 
0 1 1 0 1 1 Not filtered, AA or EA => MEM1 EC=> MEM2 
1 0 X X X X Fust 2 octest always filtered EC => MEM1 
1 1 X X X X Total transparent mode All data after opening flag & 

before FCS => memory 

Notes: 

1 MEM1 1s the f1rst loca11on and MEM2 1s the second locat1on where rece1ved dala IS loaded. MEM1 and MEM2 are each 16 b11s wide 

2 C 1s the received, smgle octet, control field CC ~MEMx means the s1ngle octet control field CIS loaded 1nto both bytes of a 16 bit memory 
location S1m1larly, A IS a Single octet address field, and AA ~ MEMx means the smgle octet address f1eld A 1s loaded mto both bytes of a 16 
b1t memory location. 

3. EC IS an extended control field (2 oclets) for rece1ved Sand I frames. For rece1ved U frames,lhe conlrol field 1s not extended (1 octel). This 
determmes whether CC or EC :::::::> MEMx However, when EXTCF is set to 1, the control field IS always extended (EC = 2 octets) 

4 EA 1s an extended address f1eld (2 octets) "A or EA filtered" means that one octet of the A-field 1s filtered 1f the LSB = 1, or two octets are 
f1llered 1f the LSB = 0 Similarly "AA or EA ~ MEM1" means that AA IS loaded 1n1o memory 1f the LSB = 0; else, EA IS loaded. Th1s conforms 
to HDLC rules for extended address. However, If EXTAF IS set to 1, two oclels are flllered regardless of the LSB, and EA Will be loaded mto 
memory. 

5. EXTCF =Extended control force, Mode reg1ster b1t 10. 

6 DACE, PROM, EXT A. EXTAF, and EXTC are as def1ned in the noles for Table 1. X= Do not care. 

dress field to be two bytes long regardless of the 
first bit of the address field. If EXTCF is set 
along with EXTC, the receiver will assume the 
contol field to be two bytes long regardless of the 
first two bits of that field. 
For global adresses, the XI DE bit is valid in trans­
parent mode, depending upon the settings of the 
other bits in the Mode Register, as shown in 
Table 1. If XID is enabled by setting bit XIDE 
(CSR2 bit 08) to 1, then all frames with address 
"11111111" are accepted. Even frames which 
are not XID are accepted. In this case, a global 
address is considered as a command frame. Ad­
ditionally, frames may transmitted from the 
XID/TEST buffer, but neither an Address nor Con­
trol field will be pre-pended to the frame. 
Address and control field extraction can be dis­
abled in transparent mode, through use of the if 

PROM bit (CSR2, bit 1 0) and DACE bit (Mode 
Register bit 08), as shown in Table 2. If the 
PROM bit is 1 , all frames are accepted. When 
both the PROM bit and the DACE bit are set to 1, 
the device is considered to be in total transparent 
mode. In this mode no protocol processing is 
done and all data after the opening flag and be­
fore the FCS is loaded into memory. 

CONCLUSION 
The MK5025 offers great flexibility to the data 
communications system designer. The on-chip 
protocol processing may be used to save the de­
signer much time in implementing standard proto­
cols such as X.25, LAPB, ISDN LAPD, X.32, and 
X.75, while still allowing the flexibility of imple­
menting alternate or customized HDLC based 
protocols using the MK5025's transparent mode. 

3/3 
------------------------------~~~~~~~~:~~ ------------------------------

463 





INTRODUCTION 
The SGS-Thomson MK5025 X.25 Link Level 
Controller is a VLSI device which provides a com­
plete link level data communication control con­
forming to the 1984 CCITT version of X.25. The 
MK5025 also supports X.32 (XID) and X.75 as 
well as single channel LAPD for ISDN with its Ul 
frames and extended addressing capabilities. 

PURPOSE 

Although the MK5025 Data Sheet and Technical 
Manual provide detailed asynchronous timing dia­
grams that specifiy the relationships of the host 
interface signals to one another, the designer 

Figure 1: MK5025 Bus Slave Write Cycle 
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may often find it helpful to know how these timing 
values relate to the system clock. The purpose of 
this application brief is to provide a description of 
the MK5025 host interface as related to SVSCLK 
(MK5025 pin 28). 
Because of the asynchronous nature of the use of 
this device, the MK5025 production testing is per­
formed to ensure compliance with the asyn­
chronous timing specifications stated in the Data 
Sheet and Technical Manual. It should be noted 
that although the synchronous timing diagrams in 
this document are provided to facilitate the design 
process, the timing requirements in the Data 
Sheet must still be met to ensure proper oper­
ation. 
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SYNCHRONOUS TIMING 
The synchronous timing data contained within this 
document was derived from a sample of MK5025 
devices and guard-banded to allow for process 
variations. Although these values are not guaran­
teed or tested in the manufacturing process, the 
typical MK5025 device performance should meet 
or exceed these timing values. 
Figures 1 and 2 provide the typical timing relation­
ships, with respect to SYSCLK, for the MK5025 
operating as a bus slave. Figures 3 and 4 pro­
vide the typical timing relationships, with respect 
to SYSCLK, for the MK5025 operating as a bus 
master. 
The input setup and hold times given in this docu-

Figure 2: MK5025 Bus Slave Read Cycle 
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ment are typical minimum values required to or 
from the SYSCLK edge indicated in order to be 
recognized within that SVSCLK cycle. The output 
delay times are the typical maximum delay from 
the indicated edge to a valid output state. 

CONCLUSION 
The MK5025 offers great flexibility to the data 
communications system designer. The on-chip 
protocol processing may be used to save the de­
signer much time in implementing standard proto­
cols such as X.25, LAPB, ISDN LAPD, X.32, and 
X.75, and these synchronous timing diagrams are 
provided to further facilitate the design process. 
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NOTES: 
1. Input setup and hold times are 1n italics. These t1mes are typical mmimum values requ~red 

to or from the particular edge specified in order to be recognized in that cycle. 

2. Output delay t1mes are the typical maximum delay from the specified edge to a val1d output. 
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APPLICATION NOTE 

Figure 3: MK5025 Bus Master Write Cycle 

SYSCLK 
-1 l-<65ns 

HOLD 

HLDA 

-1 ~<65ns 
A 16-23 "77~?777;'77777777>'77777777>7-Trn~'--------=---=---=---=--=--=--=-A-D_D~R~ES~S~=======~ 

AS 

DAS 

READY 

DAL0-15 

DALO 

DALI 

READ 

BM0,1 

----1 t=<55ns 

--~--------~\~--~! 
--j l-<55ns 

'\Jr-----
--j f.-<55ns --j ~<55ns 

----------~~~----~\~------~r---'~---

____________________ >_~_ns_~ 1- --j t=,_~_5_ns ____ _ 

NOTES: 

1. The typical MK5025 device performance should meet or exceed the typical timing values 
given above. Asynchronous timing requirements given in the Technical Manual still apply. 

2. Input setup and hold times are in italics. These times are typical minimum values required 
to or from the particular edge specified in order to be recognized in that cycle. 

3. Output delay limes are the typical maximum delay from the specified edge to a valid output. 

3/4 --------------------------- ~~~~;~~~:~n ---------------------------
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APPLICATION NOTE 

Figure 4: MK5025 Bus Master Read Cycle 

SYSCLK 
~ 

HOLD 
r-<65ns 

HLDA 

-J t=<65ns 

A 16-23 7"7~7?770'7"777"7"77"70'7"77777?77~ ~----c_:_AD:_::D_:_:R=ES:_:cS ___ ___,~~ 

AS 

DAS 

READY 

DAL0-15 

DALO 

DALI 

READ 

BM0,1 

-j l.-<55ns -j r-<55ns 

----------~\~~~~---------------~~-----

,-------1---'--,r<55ns -1 ~<ssns 
__________________ _J L_ ____ __ 

>25ns ~ r- -j t=>25ns 
----------------------------------- ',-------------

________________ _~__~ r-<70ns 

<45ns --1 

NOTES: 

1. The typical MK5025 dev1ce performance should meet or exceed the typ1cal timing values 

given above. Asynchronous timing requirements given in the Technical Manual still apply. 

2. Input setup and hold times are in italics. These times are typical minimum values required 

to or from the particular edge specified in order to be recognized in that cycle. 

3. Output delay times are the typical maximum delay from the specifed edge to a valid output. 
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mm 
DIM. 

MIN. TYP. MAX. 

a1 0.254 

B 1.39 1:65 

b 0.45 

b1 0.25 

D 25.4 

E 8.5 

e 2.54 

e3 22.86 

F 7.1 

I 3.93 

L 3.3 

z 1.34 

z 

inch 

MIN. TYP. MAX. 

0.010 

0.055 0 065 

0.018 

0.010 

1.000 

0.335 

0.100 

0.900 

0.280 

0.155 

0.130 

0.053 

e3 z 

OUTLINE AND 
MECHANICAL DATA 

DIP20 (0.25) 

I· 
E 

b1 

·I 

P001J 

471 



mm 
DIM. 

MIN. TYP. MAX. 

a1 0.63 

b 0.45 

b1 0.23 0.31 

b2 1.27 

D 32.2 

E 15.2 16.68 

e 2.54 

• 
e3 27.94 

F 14.1 

I 4.445 

L 3.3 

I~ e3 

D 

472 

inch 

MIN. TYP. MAX. 

0.025 

0.018 

0.009 0.012 

0.050 

1.268 

0.598 0.657 

0.100 

1.100 

0.555 

0.175 

0.130 

e 

~ 

.I 

u. 

OUTLINE AND 
MECHANICAL DATA 

DIP24 (0.25) 

b1 

I· 
E 

·I 

P043A · 



mm 
DIM. 

MIN. TYP. 

A 

B 13.05 

c 3.9 

D 3 

E 0.5 

e3 33.02 

F 2.29 

G 0.4 

I 1.17 

L 0.22 

M 1.52 

N1 

p 15.4 

Q 

MAX. MIN. 

38.1 

13.36 0.514 

5.08 0.154 

0.118 

1.78 0.020 

2.79 0.090 

0.55 0.016 

1.42 0.046 

0.31 0.009 

2.49 0.060 

4°(min.), 15°(max.) 

15.8 0.606 

5.71 

inch 

TYP. MAX. 

1.500 

0.526 

0.200 

0.070 

1.300 

0.110 

0.022 

0.056 

0.012 

0.098 

0.622 

0.225 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP28 

P058D 

473 



mm 
DIM. 

MIN TYP MAX 

a1 0.63 

b 0.45 

b1 0.23 0.31 

b2 1.27 

D 52.58 

E 15.2 16.68 

e 2.54 

e3 48.26 

F 14.1 

I 4.445 

L 3.3 

b 

474 

inch 

MIN TYP MAX 

0.025 

0.018 

0.009 0.012 

0.050 

2.070 

0.598 0.657 

0.100 

1.900 

0.555 

0.175 

0.130 

e 

e3 

D 

OUTLINE AND 
MECHANICAL OAT A 

DIP40 

~~t 
I· 

E 

'I 
LL. 

·I 

P043E 



mm 
DIM. 

MIN. TYP. 

a1 0.63 

b 0.45 

b1 0.23 

b2 1.27 

D 

E 15.2 

e 2.54 

e3 58.42 

F 

I 4.445 

L 3.3 

inch 

MAX. MIN. TYP. 

0.025 

0.018 

0.31 0.009 

0.050 

62.74 

16.68 0 598 

0.100 

2.300 

14.1 

0.175 

0.130 

e3 

MAX. 

0.012 

2.470 

0.657 

0.555 

OUTLINE AND 
MECHANICAL DATA 

DIP48 

E 

P043F 

475 



mm 
DIM. 

MIN. TYP. 

a1 1.27 

B 1.27 

b1 0.45 

b2 0.25 

c 2.46 

D 

E 15.24 

e 2.54 

e3 58.42 

F 

L 3.3 

K1 13.46 

K3 11.43 

48 

D 

1 

476 

inch 

MAX. MIN. TYP. MAX. 

0.050 

0.050 

0.018 

0.010 

0.097 

61.59 2.425 

0.600 

0.100 

2.300 

15.34 0.604 

0.130 

0.530 

0.450 

I' K1 orK3 I 

D 

OUTLINE AND 
MECHANICAL OAT A 

Ceramic Side Brazed DIP48 

~ 
I E ! 

25 

24 

P065A 



DIM. 

MIN. 

A 12.32 

B 11 43 

0 4.2 

01 2.29 

02 0.51 

E 9.91 

e 

e3 

F 

F1 

G 

M 

M1 

M1 

mm 

TVP. MAX. 

12.57 

11.58 

4.57 

3.04 

10.92 

1.27 

7.62 

0.46 

0.71 

0.101 

1.24 

1.143 

MIN. 

0.485 

0.450 

0.165 

0.090 

0.020 

0.390 

B 

cD 
! 
! 

inch 

TVP. 

0.050 

0.300 

0.018 

0.028 

0.049 

0.045 

MAX. 

0.495 

0.456 

0.180 

0.120 

0.430 

0.004 

OUTLINE AND 
MECHANICAL DATA 

PLCC28 

-------------------------r-------------------------

1 

i 19 

I m U I DODD 

A • 
02 

01 

I 0 I G (Seating Plane Coplanarity) 0 

M 

P027E 
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DIM. 

MIN. 

A 17.4 

B 16.51 

c 3.65 

D 4.2 

d1 2.59 

d2 

E 14.99 

e 

e3 

F 

F1 

G 

M 

M1 

M1 

478 

mm inch 

TYP. MAX. MIN. TYP. MAX. 

17.65 0.685 0.695 

16.65 0.650 0.656 

3.7 0.144 0.146 

4.57 0.165 0.180 

2.74 0.102 0.108 

0.68 0.027 

16 0.590 0.630 

1.27 0.050 

12.7 0.500 

0.46 0.018 

0.71 0.028 

0.101 0.004 

1.16 0.046 

1.14 0.045 

B 

r 
~ 

I -

1 

v i ~ 

Ill " i " Ill . ooooo;oooo . 

OUTLINE AND 
MECHANICAL OAT A 

PLCC44 

d1 

[QJ G (Seating Plane Coplanarity) D P027B 



DIM. 
mm 

MIN. TYP. 

A 4.20 

A1 0.51 

A3 2.29 

B 0.33 

81 0.66 

c 0.25 

D 19.94 

D1 19.05 

D2 17.53 

D3 15 24 

E 19.94 

E1 19.05 

E2 17.53 

E3 15.24 

e 1.27 

L 0.64 

L1 1.53 

M 1.07 

M1 1.07 

inch 

MAX. MIN. TYP. 

5.08 0.165 

0.020 

3.30 0.090 

0.53 0.013 

0.81 0.026 

0.01 

20 19 0.785 

19.20 0.750 

18.54 0.690 

0.60 

20.19 0.785 

19.20 0.750 

18.54 0.690 

0.60 

0.05 

0.025 

0.060 

1.22 0.042 

1.42 0.042 

MAX. 

0.20 

0.13 

0.021 

0.032 

0.795 

0.756 

0.730 

0.795 

0.756 

0.730 

0.048 

0.056 

OUTLINE AND 
MECHANICAL DATA 

PLCC52 

A3 

[QJ G (Seating Plane Coplanarity) A 
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DIM. 

A 

a1 

a2 

b 

b1 

c 

c1 

D 

E 

e 

e3 

F 

L 

M 

s 

480 

mm 

MIN. TYP. 

0.1 

0.35 

0.23 

0.5 

12.6 

10 

1.27 

11.43 

7.4 

0.5 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

45° (typ.) 

13.0 0.496 

10.65 0.394 

7.6 0.291 

1.27 0.020 

0.75 

8° (max.) 

inch 

TYP. 

0.020 

0.050 

0.450 

MAX. 

0.104 

0.008 

0.096 

0.019 

0.013 

0.510 

0.419 

0.300 

0.050 

0.030 

OUTLINE AND 
MECHANICAL OAT A 

S020 

EiiiililililiitiElJEll 1~" =t-i e3 e .I J k;J.t--------!"1• E'-----1~ .I E j 

D 
M 

20 11 

LL 

10 
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SALES OFFICES 
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Telex 46033 TCCEE 
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SWEDEN 
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Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
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Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 
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