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TMS38030
SYSTEM INTERFACE

pin descriptions

NAME I PIN I 110 | DESCRIPTION
SYSTEM BUS ADDRESS/DATA PINS
SADHO - H7 110 System address/Data bus — High Byte. SADHO is the most-significant bit
SADH1 K10 110 and SADH7 is the least-significant bit.
SADH2 J8 I/0
SADH3 J7 110
SADH4 K6 /0
SADH5 J6 110
SADH6 K9 1/0
SADH7 K8 1/0
SADLO J5 1/0 System Address/Data bus — Low Byte. SADLO is the most-significant bit and SADL7
SADL1 H5 110 is the least-significant bit.
SADL2 G5 110
SADL3 K4 /0
SADL4 F5 1/0
SADLS J4 1/0
SADL6 H4 1/0
SADL?7 K3 110
SPH K7 7]} System Parity High Byte
SPL K5 1/0 System Parity Low Byte

SYSTEM BUS CONTROL PINS

SIM H8 I 808X/680XX Mode Select
$8/16 H9 [ 8/16-Bit Data Bus Select
SRESET H10 I System Reset
5CS J2 | Chip Select
SRSO K2 | Register Select O (MSB)
SRS1 H3 | Register Select 1
SRS2 G4 | Register Select 2 (LSB)
SBHE/SRNW K1 1/0 Byte High Enable (808X mode)/Read Not Write (680XX mode)
SWR/SLDS H1 /0| Write Strobe (808X mode)/Lower Data Strobe {680XX mode)
SRD/SUDS G1 /0| Read Strobe (808X mode)/Upper Data Strobe (680XX mode)
SRAS/SAS G3 1/0 Register Address Strobe (808X mode)/Memory Address Strobe {680XX mode)
SRDY/SDTACK| J1 /0| Bus Ready (808X mode)/Data Transfer Acknowledge (680XX mode)
SALE D3 o} Address Latch Enable
SXAL D2 o} Extended Address Latch Enable
SBCLK E2 | System Bus Clock
SYSTEM BUS DRIVER/RECEIVER CONTROL PINS
SDDIR c2 (0] Data Direction
SDBEN C1 (0] Data Bus Enable
SOWN ES 0] System Bus Owned
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TMS38030
SYSTEM INTERFACE

pin descriptions (continued)

NAME | PIN I /0 I DESCRIPTION
SYSTEM BUS ARBITRATION/DMA CONTROL PINS
SHRQ/SBRQ H2 O | Hold Request (808X mode)/Bus Request (680XX mode)
SHLDA/SBGR | F1 [ Hold Acknowledge (808X mode)/Bus Grant (680XX mode)
SBBSY G2 | Bus Busy
SBRLS B2 | Bus Release
SBERR F2 | Bus Error
SYSTEM BUS INTERRUPT CONTROL PINS
SINTR/SIRQ D4 (o} Interrupt Request (808X mode)/Interrupt Request (680XX mode)
SIACK D1 1 Interrupt Acknowledge
LAN ADAPTER BUS ADDRESS/DATA PINS
LADO B8 110 LAN Adapter Bus Address/Data Bus. LADO is the most-significant bit and LAD15 is the
LAD1 A8 110 ]| least-significant bit.
LAD2 Cc7 110
LAD3 B7 110
LAD4 A7 110
LADS D6 110
LAD6 C6 1/0
LAD?7 B6 1/0
LADS8 A3 1/0
LAD9 A2 110
LAD10 B5 1/10
LAD11 Ab 110
LAD12 B4 110
LAD13 B3 110
LAD14 A1 110
LAD15 ca 110
LPH A6 110 LAN Adapter Bus Parity High Byte
LPL A4 110 LAN Adapter Bus Parity Low Byte
LAN ADAPTER BUS CONTROL PINS
LBCLK1 B10 | LAN Adapter Bus Clock 1
LBCLK2 c10 I LAN Adapter Bus Clock 2
LAL D9 110 LAN Adapter Bus Address Latch Enable
L/ D8 1 LAN Adapter Bus Instruction/Data Bus Status Code
LEN c9 10| LAN Adapter Bus Data Enable
LR/W E7 1/0 LAN Adapter Bus Read/Not Write
LBRDY A9 | LAN Adapter Bus Ready
L ]
i
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TMS38030

SYSTEM INTERFACE

pin descriptions (concluded)

NAME | PIN I 110 1 DESCRIPTION
LAN ADAPTER BUS INTERRUPT PINS
LIRQINO G10 | LAN Adapter Bus Interrupt Request O Input
LIRQIN1 F7 | LAN Adapter Bus Interrupt Request 1 Input
LIRQIN2 F8 | LAN Adapter Bus Interrupt Request 2 Input
LIRQOUTO F6 (0] LAN Adapter Bus Interrupt Request Output O
LIRQOUT1 F10 (o] LAN Adapter Bus Interrupt Request Output 1
LIRQOUT2 F9 o] LAN Adapter Bus Interrupt Request Qutput 2
LRESET G9 o] LAN Adapter Bus Reset
LAN ADAPTER BUS ARBITRATION PINS
LBRQS A10 LAN Adapter Bus Request
[BGRS (of:} | LAN Adapter Bus Grant
MISCELLANEOUS PINS

HPTST J10 | This pin is reserved and should be left unconnected.
TEST G8 I Module-in-Place Test Mode Select
\2:1:] D10 This pin is reserved and should be left unconnected.
NC E6 This pin is reserved and should be left unconnected.

POWER PINS

Vee J3 5-V power supply (All pins must be connected.)
vee J9
vee E9
vee D7
Vee D5
Vee E3
Vss Cc3 Ground pins (All pins must be connected.)
Vss E4
Vss E1
Vgs F3
Vss F4
Vss H6
Vss G6
Vgg G7
Vgs E8
Vgs E10
Vgs B9
Vgs C5
Vgs B1
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TMS38030
SYSTEM INTERFACE

]
functional block diagramt
SYSTEM ADDRESS/DATA BUS
/
SADHO-SADH7  SPH SPL  SADLO-SADL7
Tt
PARITY A/D MUx
LOGIC BYTE SWAP SI/M
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TFor signal names separated by a slash (/), the first signal name given is for the 808X mode and the second signal name is for the 680XX mode.
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TMS38030
SYSTEM INTERFACE

description

The TMS38030 System Interface (SIF) connects two high-speed buses and provides DMA and direct 1/O
(DIO) transfer between these buses. The TMS38030 features a dual-port DMA channel and DIO registers
that connect a host system bus transferring data up to 5 megabytes per second to the LAN Adapter bus
operating at a 6 megabyte per second transfer rate. For added flexibility the host system bus can be pin-
strap selected to either an 808X-type or 680XX-type bus allowing the designer to choose the bus
configuration which best meets his application. When in 808X mode, the TMS38030 automatically handles
byte swapping to meet the requiremerits of the 808X processor memory conventions. Four DIO registers
on the host system bus are available for handshaking between the host system CPU and the LAN Adapter
CPU. Full control of the TMS38030 is provided by nine 16-bit registers accessible from the LAN Adapter
bus interface. Control lines on the host system bus interface reduce interface logic requirements by providing
direct control of latches and drivers.

The TMS38030, when coupled with the TMS38010 Communications Processor, the TMS38020 Protocol
Handler, and the TMS38051 and TMS38052 Ring Interface Circuits, forms a complete integrated Token
Ring local area network adapter fully compatible with IEEE Std 802.5-1985 Token Ring Access and Physical
Layer Specifications for Token Ring Networks.

architecture

The TMS38030 may be conceptually viewed as shown in Figure 1. The DMA controller differs from
conventional DMA controllers in that DMA transfers occur from the memory of one bus to the memory
of another bus versus DMA transfers on the same bus. The two buses are independent of each other in
that timing of one bus may be asynchronous to the timing of the other. A direct I/O (DIO) (or memory-
mapped 1/0) interface on the host system bus may be used as a low-level handshake between the two
CPUs as well as for posting interrupts from one CPU to the other.

The TMS38030 also contains an interrupt priority encoder for prioritizing up to seven interrupt levels for
presentation to the LAN Adapter bus CPU (TMS38010 Communications Processor).

P TMS38030 T\
HOST —’) DMA LAN ADAPTER
BUS CPU y v CONTROLLER BUS CPU

+
MEMORY C——'> ((——> Lo \{/‘——j) (——*> MEMORY

a.g ~-

ST m-4un=<on
I2m - v P> O>

FIGURE 1. TMS38030 DMA CONTROL—CONCEPTUAL REPRESENTATION

A-58

{i’
TEXAS
INSTRUMENTS

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001




TMS38030
SYSTEM INTERFACE

system bus interface
interface modes

The TMS38030 system-side interface may be pin strap selected, via the SI/M pin, to provide pin personalities
compatible with 808X-type and 680XX-type processor buses. When the SI/M pin is tied high, the system
interface pins assume 808X-type personalities. When the SI/M pin is tied low, the system interface pins
assume 680X X-type personalities. The system designer has the option to choose the bus type which best
supports his intended hardware environment.

The S8/16 pin may be used to select either an 8-bit or 16-bit wide system data bus when the SI/M
pin is strapped high (808X mode). When 8-bit mode is selected, the SI/M pin must not be strapped
low (680XX mode). When in 8-bit mode, the data is transferred on the SADLO-SADL7 pins while the
SADHO-SADH?7 pins are either ignored during-data read or high impedance during data write.

direct 1/O registers

Located on the system bus are four 16-bit registers. One register, called the Interrupt Register, is dedicated
to bit-level status and control information handshaking between the host system processor and the LAN
Adapter bus processor {the TMS38010 Communications Processor). The remaining three registers are used
by the host system processor to access memory locations within the LAN Adapter bus address space.
These registers are the Address Register, Data Register, and Data Register with Autoincrement (of the
Address Register). These registers are selected by the SRSO-SRS 2 register select pins as shown in Table 1.

TABLE 1. TMS38030 SYSTEM BUS REGISTERS

SRSO ! SRS1 | SRS2 REGISTER

L L Note 1 Data Register

L H Note 1 Data Register with Autoincrement
H L Note 1 Address Register

H H Note 1 Interrupt Register

NOTE 1: SRS2 is used to address the uppe_r/lower byte of the
register when in 8-bit mode {S8/16 high).

interrupt register

The Interrupt Register is used to pass bit-level control and status information between the host system
processor and the LAN Adapter processor (TMS38010). The Interrupt Register is also used to clear the
TMS38030-to-host interrupt (SINTR/SIRQ) and to post interrupts to the LAN Adapter bus CPU
through the TMS38030 interrupt prioritizer. The bit functions of the Interrupt Register are shown in Table 2.

TABLE 2. INTERRUPT REGISTER BIT FUNCTIONS — SYSTEM SIDE

BITS READ/WRITE FUNCTION
0 (MSB) Write 1 = set bit and interrupt LAN Adapter Bus CPU.
0 = no effect.
Read Read value of bit.
1-7 Write 1 = sets bit value to 1. 0 = no effect.
Read Read value of bit.
8 Write 1 = no effect. 0 = reset. SINTR/SIRQ to inactive high.
9-15 Write No effect. These bits cannot be set/reset by the host
processor.
Read Read value of bits.
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TMS38030
SYSTEM INTERFACE

address register

The Address Register provides a pointer into LAN Adapter bus memory address space with which the host
system processor may access data through either the Data Register or the Data Register with Autoincrement.
Bits 5 through 14 may be set to any value by the host processor by writing the appropriate value to this
register. Bits 0-4 and bit 15 may only be set/reset by the LAN Adapter bus CPU. This allows the LAN
Adapter bus CPU to control host access to the LAN Adapter bus memory space within a 2K-byte window
as defined by the setting of bits O through 4. Bit 15 is always set to zero as all data transfers on the LAN
Adapter bus are 16-bit transfers (even addresses).

data registers

Two data registers provide read/write capability to the LAN Adapter bus memory address location pointed
to by the Address Register. The host processor does not access these locations directly however, the
TMS38030 performs LAN Adapter bus DMA operations to read or write the memory location as necessary.

When read, the Data Register returns the value found in the memory location pointed to by the Address
Register. The TMS38030 will perform a DMA read of this location when this occurs. Writing to the Data
Register will cause the data to be written to the LAN Adapter bus memory location as pointed to by the
Address Register when the IOWEN bit of the SIF Control (SIFCTL) Register is set to one. The TMS38030
will perform a DMA write to this location when this occurs.

The Data Register with Autoincrement behaves identically to the Data Register; however, the Address
Register is automatically incremented by two following each access (post increment). This feature is useful
for the passing of parameter tables to sequential memory locations within the LAN Adapter bus memory
space.

direct input/output

Read and write cycles to the direct I/O registers cannot occur simultaneously with DMA operation on the
system bus because they share the same physical interface pins. However, a DIO access occurring between
two successive bus cycles of a DMA cycle will not disrupt any DMA conditions existing within the
TMS38030.

direct memory access

The direct memory access (DMA) channel of the system bus interface provides a full 24 bits of address
with which to access up to 16 megabytes of system memory. The throughput capability of the DMA channel
is matched to that of the host system through a host system supplied bus clock (SBCLK). The maximum
DMA transfer rate corresponds to one word per four user system clock periods. DMA on the system bus
may occur concurrently and asynchronously to DMA on the LAN Adapter bus.

When configured in 808X mode, the TMS38030 performs automatic byte swapping on data passed
between the LAN Adapter bus and the host system bus. This is to compensate for the differing byte ordering
conventions between the 808X-type processor and the LAN Adapter bus CPU. The LAN Adapter bus
memory organization defines byte O of a 16-bit memory word to be the most-significant byte and byte
1 to be the least-significant. The 808X-type processor defines byte O of a 16-bit memory word to be the
least-significant byte and byte 1 to be the most-significant. Byte swapping automatically corrects for this
difference in convention. Byte swapping is not performed on DIO accesses.

The system bus DMA is controlled by the LAN Adapter bus CPU through the registers resident on the
Adapter bus. The system bus DMA may be configured for system bus starting address, DMA length, burst
or cycle-steal mode of operation and parity checking on DMA reads. '
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TMS38030
SYSTEM INTERFACE

Since only 16 bits of address can be output at any instant on the 16 address/data pins, the 8 most-significant
address bits must be muitiplexed onto the address/data pins. These are called the extended address bits.
Two separate latch enable signals (SALE and SXAL) are provided for the demultiplexing of the address.
The extended address portion is updated only when the TMS38030 increments an address such that a
carry out from the low-order 8 bits is generated. The updating of the extended address is done during
an extra phase of the system bus memory transfer cycle. This extra phase is termed the TX cycle. For
systems only requiring 16-bits of address, the extended address latches are not required. The TMS38030
performs a TX cycle every time it acquires the system bus. in cycle steal mode, then, the TMS38030
will always perform a TX cycle; in hurst mode, the TMS 38030 will perform a TX cycle on the first memory
cycle and thereafter only when the most-significant 16 bits of address are changed due to a carry propagated
from the lower 8 bits. Detailed timing of system DMA operations for both 808X mode and 680XX mode
may be found in the Electrical Specifications.

LAN adapter bus interface

The LAN Adapter bus interface provides the ability of the TMS38030 to transfer data between the LAN
Adapter bus environment and the system bus. This high-speed bus is used by the TMS380 family to connect
the TMS38010 Communications Processor and TMS 38020 Protocol Handler. In expanded configurations,
the LAN Adapter bus can interface to expansion memory. The timing of LAN Adapter bus memory mapped
I/0 and direct memory access cycles is provided in the Electrical Specifications.

LAN Adapter bus registers

The TMS38030 contains nine registers accessible from the LAN Adapter bus side. These registers are
used to control the DMA operation on the system bus side, the DMA operation on the LAN Adapter bus
side, direct 1/O for the system bus side, and the system interrupt vector driven onto the system bus side
during an interrupt acknowledge cycle. These registers, their function and LAN Adapter bus memory location
are shown in Figure 2.

BITS

ADDRESS |0 718 15| DESCRIPTION
>0080 SIFCTL SYSTEM INTERFACE CONTROL
>0082 SIFACT SYSTEM INTERFACE ACTIVITY
>0084 SIFINT INTERRUPT REGISTER
>0086 SIFADR SYSTEM DIO ADAPTER BUS ADDRESS
>0088 SDMALEN SYSTEM DMA LENGTH
>008A 00 SDMAX | SYSTEM ADDRESS EXTENDED BYTE
>008C | SDMAH | SDMAL | SYSTEM ADDRESS HIGH/LOW BYTES
>008E LDMAADR ADAPTER BUS DMA ADDRESS
>0090 00 | SIFVEC SYSTEM INTERRUPT VECTOR

FIGURE 2. TMS38030 LAN ADAPTER BUS REGISTERS
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TMS38030
SYSTEM INTERFACE

SIFCTL register

The SIFCTL register controls all TMS38030 peripheral functions. Certain values are loaded to the bits of
SIFCTL when the LAN Adapter bus CPU writes to address >0080. The current vaiue of the bits are returned
by reading the word at this location. Changes made to DMADIR, DMABURST, SPIEN, and SLPIEN bits
have no effect on DMA operations already in progress. Such changes affect subsequent DMA operation.
All bits of SIFCTL are set to zero when SRESET is activated. The bits of SIFCTL are summarized in
Table 3.

TABLE 3. SIFCTL REGISTER BIT FUNCTIONS

BIT NAME DESCRIPTION
0 DMADIR System DMA Direction
1 DMAENB System DMA Enable
2 DMABURST | System DMA Burst Mode
3 DMAHALT System DMA Halt
4 DMAIEN System DMA Interrupt Enable
5 SPIEN System Parity Interrupt Enable
6 SPTST System Parity Test
7 SLPIEN System Local Parity Enable
8 IOWEN DIO Write Enable
9-15 Reserved

SIFACT register

The SIFACT register contains the system bus error flag, LAN Adapter bus and system bus parity error
flags, and the DMA halt interrupt request bit. All bits of SIFACT are reset to zero at system reset. Table
4 summarizes the bit functions of the SIFACT register.

TABLE 4. SIFACT REGISTER BIT FUNCTIONS

BIT NAME DESCRIPTION

(0] Reserved

1 Reserved

2 DIRQ System DMA Hait Interrupt Request

3 SPE System Parity Error - DIO

4 SDPE System Parity Error - DMA

5 SDBE System DMA Bus Error

6 LPEXM LAN Adapter Bus Parity Error - External Master

7 LPESM LAN Adapter Bus Parity Error - TMS38030 Master
8-15 Reserved

{ip
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SYSTEM INTERFACE

SIFINT register

The SIFINT register is the Interrupt register which is accessible from both the host system bus side and
the LAN Adapter bus side. However, the restrictions on setting/clearing these bits is different than when
accessed from the LAN Adapter bus side. These are illustrated in Table 5. Table 2 illustrates the function
of these bits as viewed from the host system bus side.

TABLE 5. INTERRUPT REGISTER BIT FUNCTIONS - LAN ADAPTER BUS SIDE

BITS READ/WRITE FUNCTION
0 (MSB) Write 1 = no effect. 0 = clear interrupt.

Read Read value of bit.

1-7 Write 1 = no effect. 0 = reset bit to zero.
Read Read value of bit.

8 Write 1 = set SINT/3IRQ active. 0 = no effect.

9-15 Write Modify current contents.

Read Read value of bits.

SIFADR Register

The SIFADR (SIF Address) register is the Address register which is accessible from both the host system
bus and the LAN Adapter bus. Bits 0-4 and bit 15 can only be set/reset from the LAN Adapter bus side
of the TMS38030. The remaining bits (5-14) can only be set/reset from the host system side of the
TMS38030.

SDMALEN Register

The SDMALEN (System DMA length) register contains the byte count length of a DMA transfer. A maximum
length transfer can be 65,535 bytes. A zero loaded into SDMALEN will limit DMA to transferring zero bytes.

SDMAX, SDMAH, and SDMAL Registers

These three register fields contain the 24-bit system address where DMA is to begin. SDMAX contains
the most-significant eight bits, SDMAH the middle eight bits, and SDMAL the least-significant eight bits.

LDMAADR Register

The LDMAADR (LAN Adapter bus DMA address) register contains the 16-bits of LAN Adapter bus address
location where DMA is to begin. This address space is always in the data space of the LAN Adapter bus
(the TMS38030 always drives LI/D low). The DMA length is controlled by SDMALEN.

SIFVEC Register

The SIFVEC (SIF vector) register contains the 8-bit interrupt vector which is output onto the system data
bus during an interrupt acknowledge cycle.

interrupts

The TMS38030 contains an interrupt prioritizer for other devices on the LAN Adapter bus for presentation
of interrupts to the TMS38010 Communications Processor. Other devices assert an interrupt on the
TMS38030’s LIRQINO through LIRQIN2 {LAN Adapter Bus Request In) inputs. The TMS38030 prioritizes
the requests and presents an interrupt priority code to the TMS38010 on output pins LIRQOUTO through
LIRQOUT2. The relation between the levels on LIRQINO through LIRQIN2 and priority level is given in Table
6.
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TMS38030
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TABLE 6. INTERRUPT REQUEST CODES

LIRQINO LIRQIN1 LIRQIN2 MEANING
0 [0] [¢] Level-1 Interupt Request
Level-2 Interrupt Request

Level-3 Interrupt Request
Level-4 Interrupt Request
Level-5 Interrupt Request
Level-6 Interrupt Request
Level-7 Interrupt Request

-—_ a2 000
- w00 2 a0
- O = 0 =0

No request

TMS 38030 Generated Interrupts

The TMS38030 will assert an interrupt on the LIRQOUTO through LIRQOUT2 pins as follows:
1. LAN Adapter bus or system bus parity errors are asserted on level 2.
2. The system DMA complete interrupt is asserted on level 6.
3. The interrupt request from the system bus (MSB of the interrupt register is set to one) is
asserted on level 7.

test mode

The TMS38030 features a module-in-place test mode for board level testing with the TMS38030 in circuit.
This facilitates testing by bed-of-nails testers. This test mode is enabled by tying the TEST pin to ground.
This has the effect of driving all outputs of the TMS38030 to a high-impedance state. When not used
for testing purposes, this pin should be left unconnected. An internal pullup drives the TEST pin high when
not externally connected.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Ve (see Note 2). . ... .. e 7V
Input voltage range . . . . . .. .. ot e -0.3Vto 20V
Output voltage range . . . . .. . .ot e -2Vto7V
Operating free-air temperature range {see Note 3). .. ............ ... .. .. ....... 0°C to 70°C
Storage temperature range . . . . . . .. ..ottt -65°C to 150°C

TStresses beyond those listed under *’Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions beyond those indicated in the ‘’Recommended Operating
Conditions’’ section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device reliability.

NOTES: 2. Voltage values are with respect to Vgg.

3. Devices are tested in an environment in excess of 70 °C to guarantee operation at 70°C. Case temperatures should be maintained
at or below 85°C.
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recommended operating conditions

TMS38030
SYSTEM INTERFACE

MIN NOM MAX | UNIT
vVee Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 0 (0] \"
" TEST Vce Y
ViH ::::::Iet'age LBCLK1, LBCLK2 3.8 v
All other inputs 2 v
Low-level TEST vss v
VIiL input voltage LBCLK1, LBCLK2 0.6 \Y
All other inputs 0.8 v
SBHE/SRNW, SWR/SLDS,
SRD/SUDS, SRAS/SAS,
SRDY/SDTACK, SADHO-SADH?7, 0a | ma
SADLO-SADL7, SPH, SPL
loH High-level SHRQ/SBRA, SINTR/SIRQ, SDBEN,
output current SDDIR, SALE, SXAL, SOWN
LBRQS, LRESET,
LIRQOUTO-LIRQOUT2, LAL
LEN, LI/D, LR/W, 015 | mA
LADO-LAD15, LPH, LPL
SBHE/SRNW, SWR/SLDS,
SRD/SUDS, SRAS/SAS, P
SRDY/SDTACK, SHRQ/SBRQ,
SINTR/SIRQ
SADHO-SADH7, SADLO-SADL7,
-2.5 mA
Low-level SPH, SPL, SDDIR
oL SALE, SXAL -3.5 mA
output current
SDBEN -5 mA
SOWN -5.5 mA
[BRQS, LRESET,
LIRQOUTO-LIRQOUT2, LAL
LEN, LI/D, LR/W, ST mA
LADO-LAD15, LPH, LPL
CL Load capacitance All outputs 100 pF
TA Operating free-air temperature (Note 3) 0 70 °C

NOTE 3: Devices are tested in an environment in excess of 70°C to guarantee operation at 70 °C. Case temperatures should be maintained
at or below 85°C.
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TMS38030
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electrical characteristics over full range of recommended operating conditions

PARAMETER

TEST
CONDITIONS

TYP

MAX

UNIT

High-level

V
OH output voltage

All outputs

Vee = 45V,
loH = max

2.4

Low-level

\%
oL output voltage

All outputs

Vee = 4.5,
loL = max

0.45

High-level
output current

SBHE/SRNW, SWR/SLDS,
SRD/SUDS, SRAS/SAS,
SRDY/SDTACK, SADHO-SADH7,
SADLO-SADL7, SPH, SPL,
SHRQ/SBRQ SINTR/SIRQ,
BDBEN, SDDIR, SALE,

SXAL, SOWN

LBRQS, LRESET,
LIRQOUTO-LIRQOUT2, LAL,
LEN, LI/D, LR/W,
LADO-LAD15, LPH, LPL

Vee = 45 Y,
VOH = 24V

400

uA

150

nA

Low-leve!

|
oL output current

SBHE/SRNW, SWR/SLDS,
SRD/SUDS, SRAS/SAS,
SRDY/SDTACK, SHRQ/SBRQ,
SINTR/SIRQ

SADHO-SADH7, SADLO-SADL7,
SPH, SPL, SDDIR

SALE, SXAL

SDBEN

SOWN

{BRQS, LRESET,
LIRQOUTO-LIRQOUT2, LAL,
LEN, LI/D, LR/W,
LADO-LAD15, LPH, LPL

Vee = 4.5V,
VoL = 0.45V

mA

-2.5

mA

-3.5

mA

-5

mA

~5.56

mA

-1.7

mA

Continued next page.
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TMS38030
SYSTEM INTERFACE

electrical characteristics over full range of recommended operating conditions (concluded)

TEST
PARAMETER MIN TYP MAX | UNIT
CONDITIONS
Off-state (high-impedance state)
lozL output current with low-level voltage applied Vo = 045V -20 pA
{outputs only)
Off-state (high-impedance state)
lozH output current with high-level voltage applied Vo = 24V 20 pA
{outputs only)
TEST, LIRQINO-LIRQIN2 - 700 pA
SBHE/SRNW, SWR/SLDS,
Low-level
he input current SRD/SUDS, SRAS/SAS, V| = 0.45V -450 pA
P SRDY/SDTACK, SB55Y
All other inputs and 1/0’s -2C rA
SBHE/SRNW, SWR/SLDS,
| High-level SRD/SUDS, SRAS/SAS, V=24V -100 uA
H input current SRDY/SDTACK, SBBSY
All other inputs and 1/0’s Vi = Ve 20 A
Vee =8V,
1 A
TA = 25°C % "
Vee = 6.5V,
| Suppl t 24 A
cec upply curren Tp = 0°C 0 m,
Vee = 5.5V,
200 A
Tc = 85°C m
Inout SBCLK f = 1 MHz, 25 pF
C P . LBCLK1, LBCLK2 (Note 4) All other inputs 20 pF
capacitance -
All other inputs at 0 15 pF

NOTE 4: Input capacitance difference between LBCLK1 and LBCLK2 will not exceed 3 pF.

LAN ADAPTER BUS CLOCK PARAMETERS

timing requirements over recommended supply voltage range and operating free-air temperature range

PARAMETER MIN MAX | UNIT

te(LA) LAN adapter bus cycle time (Note 5) 333 333.7

td1 Delay time, LBCLK2 low to LBCLK2 no longer low in next cycle 4Q0-2 4Q+2

td2 Delay time, LBCLK2 rise to LBCLK2 high in next cycle 40Q+9

td3 Delay time, LBCLK2 no longer low to LBCLK1 no longer low Q-3 Q+3

tda Delay time, LBCLK2 rise to LBCLK1 high Q+9

tds Delay time, LBCLK2 no longer low to LBCLK2 no longer high 2Q-2 2Q+7

tde Delay time, LBCLK2 rise to LBCLK2 low 2Q+12 ns
td7 Delay time, LBCLK2 no longer low to LBCLK1 no longer high 3a-15 3Q-1

td4s8 Delay time, LBCLK2 rise to LBCLK1 low ' 3Q

tdo Delay time, LBCLK1 low to LBCLK2 high Q

td10 Delay time, LBCLK2 high to LBCLK1 high Q-4

td11 Delay time, LBCLK1 high to LBCLK2 low Q-4

1412 Delay time, LBCLK2 low to LBCLK1 low Q-16

NOTES: 5. The LAN Adapter bus cycle time is 333.3 ns +£0.1%. This value shall be used for calculations requiring the time between
successive rising edges of LBCLK2.
6. Q = 0.25 t¢ (LA)
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TMS38030
SYSTEM INTERFACE

LAN ADAPTER BUS READ AND WRITE PARAMETERS

switching characteristics/timing requirements over recommended supply voltage range and operating
free-air temperature range (see Figure 3)

PARAMETER MIN MAX | UNIT

tg13  Delay time, LBCLK2 rise to LI/D valid 47
td14 Delay time, LBCLK2 rise to LAL high 47
td15 Delay time, LBCLK2 rise to address valid 47
tg16  Delay time, LBCLK2 rise to LR/W valid 47
twH1 Pulse duration, LAL high Q-50

td17 Delay time, address valid to LAL no longer high Q-50

td18 Delay time, LAL fall to 1.3 V to address no longer valid 7

td19 Delay time, LBCLK1 high to address no longer valid 7

t420 Delay time, LBCLK2 rise to LAD, LPH, LPL high impedance in read cycle Q+74
1421 Delay time, LAD, LPH, LPL high impedance to LEN no longer high in read cycle 0

t422 Delay time, LBCLK2 rise to LEN low in read cycle Q+84
td23 Delay time, LBCLK2 rise to LEN low in write cycle Q+47
td24 Delay time, LBCLK 1 low to LEN no longer low in read cycle 0

t425 Delay time, LBCLK2 rise to LEN high in read cycle 3Q+47 ns
td426 Delay time, LBCLK2 rise to LAL low 2Q-12
td27 Delay time, LBCLK1 low to LAD, LPH, LPL no longer high impedance in next cycle 80

td28 Delay time, LBCLK2 rise to write data valid 3Q-70
ty2g  Delay time, LBCLK1 low to LI/B, LR/W no longer valid 20

td30 Delay time, LBCLK1 low to write data no longer valid 20

td431 Delay time LBCLK1 low to LEN no longer low in write cycle 20

t432 Delay time, LBCLK1 low to LEN high in write cycle 80
td33 Delay time, LBCLK2 rise to TEN no longer high in write cycle Q-4

tsul Setup time, Read data valid to LBCLK1 no longer high 20

th1 Hold time, read data valid after LBCLK1 low if th2 not met 15

th2 Hold time, read data valid after LEN no longer low if ty1 not met 0

td34 Delay time, LBCLK2 rise to LBRDY high 20-41
td35 Delay time, LBCLK2 rise to LBRDY low 20-21
th3 Hold time, LBRDY valid after LBCLK2 low 80

tThis table is entitled switching characteristics/timing requirements because several of the parameters specified can be classified as
characteristics or requirements depending on the mode of operation: bus slave or bus master (DMA). The values given are valid for both modes.
NOTE 6: Q = 0.25 tg(LA)-
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PARAMETER MEASUREMENT INFORMATION

VL
RL
OUTPUT SEE NOTE 7.
UNDER
TEST

CpL = 100 pF

NOTE 7: R and V|_ are chosen as follows:

VoH — VoL

R =
L~ JioL - IoHl

VL = VoH - (lgn{Ry)

FIGURE 3. LOAD CIRCUIT
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LAN adapter bus read timing

A

P—td3 4V
| —ﬂ Ik--__td1 1_.1 Jx 0.45 V
't T | l ‘Q—tdg—.I

LBCLK1

tds
[ ™| I | av
LBCLK2 | p—tdm—.l }}lﬁ—tmz—ﬂ |
|
tdo 0.45 v
e nA— >l !
td1
t ' td2 —»]
------ e —— X N
= :’:’:’:’:’:’:’o | | | 1 ;’0’0’0’0’0’0’0’0’0’0’0'0:0
LD XXXXOKX | QXX DON'T CAREXX
oo loeleld, | || EO0E 45 v
"—,'—tc” 3 P—.‘F' td29
! tha—‘t—b‘ I
je——taza—» I
j : - 24V
LBRDY | | )/|
| I 0.45 v
j@——1td35 —:.I | |
je—ol—td14 [ ]
24V
I | [ 1
LAL | p:mel ||
I 0.45 v
re——ta2e— | j— ta27 —D’
td418 tsu1
I P“d17Lr‘ l.- 4 th1

| 24V
LADO-LAD1S, | l s READ
ADDRESSES . ]
LPH, LPL | ° | Hi-2 DATA HI-2
! 0.45 V

t415 |@——td19 |- | ¥ th2
le 1420 :
| j&-ta21 > |e-td2a
24V
B I
I e
g td22 — l 0.45V
h— td25
ha—wl—ta16 24V
R |
LR/W  XXXXXXXX)
OOOOO)
OOO0O) 0.45V

NOTE 8: The timing reference points for LBCLK1 and LBCLK2 are 3 V and 0.8 V. The timing reference points for the other waveforms
are 2 V and 0.8 V. The intermediate reference point for LAL is 1.3 V.
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L -
LAN adapter bus write timing

ooy

f— ta3—
LBCLK1 | [‘_m ; _’I K
e I —
:Ls > | L—tds—ﬂ

| I | av
LBCLK2 %_t d10—9t : la—ta12
0.45 V
<
td1

4V

045V

td46
R— a2
TR zav
SO ' l
LD XXXXXXXS
e | |
OO 0.45 v
h—.f-td13 I
th3
fe——ta3a——»] |
' 24v
LBRDY | | |
| |
l 0.45 v
he——1t935——» |
e—t-tq14 | |
' | 24v
LAL | - twh1| I
I 0.45 v
"—tdZGT
ja-t418 td30
td15 419 i
24V
AAAAANY
LADO-LAD15, ARSI : l
Toh oL XXX ADDRESS WRITE DATA
' OO | [
N YD 0.45 VvV
L letq17 o ’] .
t428 -I '1— d31
le- 433
—> 24V
| I
| L Y
0.45 v
t423 »l f——ta32
E—d—l 1416 t429 [
------ A A 24V
XTRRTN OO0
— OO0 | LXK
|
LR X00GO0)
OO
AOEAAANNN X
0.45 v

NOTE 8: The timing reference points for LBCLK1 and LBCLK2 are 3 V and 0.8 V. The timing reference points for the other waveforms
are 2V and 0.8 V. The intermediate reference point for LAL is 1.3 V.
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LAN ADAPTER BUS ARBITRATION PARAMETERS

switching characteristics over recommended supply voltage range and operating free-air temperature
range (see Figure 3)

PARAMETER MIN MAX | UNIT

t436  Delay of IBRAS from LBCLK1 low 48

tg37  Delay of TBRQOS after LBCLK1 rise 0

td38 Delay time, LBCLK2 rise to LAL no longer high impedance by TMS38030 2Q-9

t439 Delay time, LBCLK2 rise to LAL driven low by TMS38030 3Q-15 ns
td40 Delay time, LBCLK1 low to TEN no longer high impedance by TMS38030 80

td41 Delay time, LBCLK2 rise to LEN driven high by TMS38030 74

t442 F)elay time, LBCLK1 low to LR/W, LI/D, LADO-LAD15, LPH, and LPL no longer high 80

impedance by TMS38030

NOTE 6: Q = 0.25 tg(LA)

timing requirements over recommended supply voltage range and operating free-air temperature range

PARAMETER MIN MAX | UNIT

t443 Delay time, LBCLK2 rise to LBGRS valid 20-73

t444 Delay time, LBCLK2 rise to LBGRS no longer valid -6

td45 Delay time, LBCLK2 rise to LAL no longer driven low from old bus master 3Q-15

td46 Delay time, LBCLK2 rise to LAL high impedance from old bus master 4Q-2 ns
td47 Delay time, LBCLK2 rise to LEN high impedance from old bus master 74

taa8 Delay time, LBCLK1 low to LR/W, LI/D, LADO-LAD15, LPH, and LPL high impedance 80

from old bus master

NOTE 6: Q = 0.25 t¢(LA)-
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LAN adapter bus arbitration

LBCLK1

LBCLK2

LAL

LR/W,

)

LADO-LAD15,

LPH, LPL

NOTE 9: The timing reference points for LBCLK1 and LBCLK2 are 3 V and 0.8 V. The timing reference points for the other waveforms
are 2V and 0.8 V.

4V

045V

4V

045V

b

— I‘-tdu

L—tdss—ﬂ

} 24y
|
| |
| 0.45V
| |
|
i 24v
|
| o 0.45 v
| |
||

|
|
|
|
I 24V
HI-Z | I l’ HI-Z =
l‘ 3 0.45 v
e U [ A
| ' | | 2av
HI-Z i 1 |
— fe—taa0 0.45 V
—'i [o-tda2 "! [otdas
| : | 24V
HI-Z ! '/ )—HI-Z—
I 1\ i 0.45 v
—o r—t«z — r—td48
24V
HI-Z l/ HI-Z—
\ 0.45 Vv

{i’
TeExas
INSTRUMENTS

POST OFFICE BOX 1443 @ HOUSTON, TEXAS 77001

A-73



TMS38030
SYSTEM INTERFACE

MISCELLANEOUS LAN ADAPTER BUS PARAMETERS

switching characteristics over recommended supply voltage range and operating free-air temperature
range (see Figure 3)

PARAMETER MIN  MAX UNIT
1449 Delay time, LBCLK1 rise to LIRQOUTO-LIRQOUT2 valid 140
tsy18  LIRQINO-LIRQIN2 setup before LBCLK1 rise 0 ns
th27 Hold time, LIRQINO-LIRQIN2 after LBCLK1 low 0
td50 Delay time, LIRQINO-LIRQIN2 no longer valid to LIRQOUTO-LIRQOUT2 no longer valid 0

interrupt timing

I

I

|

i
tsu18~je—s| - l-— th27

LIRQINO- |
LIRQIN2 |
le— 1449 —»f je- td50 -’ll
LIRQOUTO-
LIRQOUT2 >( VALID }('

NOTE 10: LIRQOUTSs may not follow LIRQINs because the TMS38030 prioritizes LIRQOUTO-LIRQOUT 2 outputs between internal TMS38030
interrupts and LIRQINO-LIRQIN2.
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SYSTEM DMA TIMING PARAMETERS

switching characteristics over recommended supply voltage range and operating free-air
temperature range (see Figure 3)

PARAMETER MIN MAX | UNIT
twH2  Pulse duration, SAS, SUDS, and SIDS high feisC)+
tw(SCL)-40
451 Delay from T1 high to SUDS and SIDS active (read cycle only) (Note 11) 55
td52 Delay from T2 high to SUDS and SLDS active (write cycle only) (Note 11) 55
tyg3  Delay of output data valid to SUDS and SIDS no longer high tw(SCL)— 40
td54 Delay from SBCLK low to address valid (Note 11} 45
t455 Delay from T1 low to SAD HI-Z 45
twH3  Puise duration, SALE and SXAL high 16(SC) - 70
td56 Delay from SBCLK high to SALE or SXAL high (Note 11) 70
tha Hold of SALE or SXAL low after SRD, SWR, 5UDS, SLDS, and SAS high twiSCL) - 40
td57 Delay from T1 high to SALE low or TX high to SXAL low (Note 11} 45
ths Hold of address valid after SALE, SXAL low tw(SCH) - 30
tds8 Delay from T1 low to output data and parity valid 50
tys59  Delay from T4 low to SAD, SPL, SPH, SUDS, SLDS HI-Z, bus release 100
thé Hold of output data, parity valid after write strobe high 1¢(SC) - 60
t4eo  Delay from SBCLK high to SAS low 55 ns
td61 Delay from T4 low to SBHE/SRNW high, bus release 75
tyg2  Delay from T4 low to SBHE/SRNW HI-Z 145
tge3  Delay from T3 low to SRD, SUDS, S[DS, SAS high on read cycle (Note 12) 60
tdgga  Delay from SBCLK low to SWR, SUDS, 3IDS, SAS high on write cycle 60
tdes  Delay from SBCLK high in cycle before T1/TX to SOWN low (Note 13) 75
tyee  Delay from SBCLK high in 2nd cycle after T4 to SOWN high (Note 11) 75
td67 Detay from TX high to SDDIR low in DMA read cycle (Note 11} 75
1468 Delay from T4 low in last read cycle to SDDIR high (Note 11) 75
t4eg  Delay from T3 low to SDBEN high, read cycle (Note 11) Note 12 75
td70 Delay from T4 high to SDBEN high, write cycle {Note 11) 60
th7 Hold of SDBEN low after write data strobe high tw(SCL)—40
td71 Delay from SAD HI-Z to SRD low 0
ty72  Delay from T1 low to SRD low 70
ty73  Delay from T1 low to SWR low 55
thg Hold of SAD HI-Z after T4 low 0

Continued next page.
NOTES: 11. Unless otherwise specified, for all signals specified as a maximum delay from the end of an SBCLK transition to the signal
valid, the signal is also specified to hold its previous value (including HI-Z) until the start of that SBCLK transition.
12. On read cycle, the read strobe remains active until the internal sample of incoming data is complete. Input data may be removed
when either the read strobe or SDBEN becomes no longer active.
13. While SIF DMA controls are active (i.e., SOWN is asserted), the SCS input is disabled.
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TMS38030
SYSTEM INTERFACE

switching characteristics over recommended supply voltage range and operating free-air
temperature range (see Figure 3) (concluded)

PARAMETER MIN MAX UNIT

1474 Delay from SBCLK high to bus request valid (Note 11) 60

twLi  Pulse duration, SRD low 26(5C) - 40

twL2  Pulse duration, SWR low 2te(SC)—40

tsu2 Setup of address valid before SALE, SXAL no longer high tw(SCL) -43

tsu3 Setup of address valid before SAS no longer high tw(SCL) - 32

ty7s  Delay from T2 high to SDBEN low in read cycle (Note 11) 80

tqy76  Delay from T1 high to SDBEN low in write cycle (Note 11) 60

twL3  Pulse duration, SAS on read and write; pulse duration, SUDS and SLDS on read iSO+ ns
tw(SCH) - 50

tsud Setup of control signals HI-Z before SOWN no longer low 0

t477 Delay from TX high to data strobes high, bus acquisition (Note 11) 70

thg Hold of data strobe Hi-Z after SOWN low, bus acquisition 1¢(SC)-70

twLg  Pulse duration, SUDS and SIDS on write eiSC)+
tw(SCH) - 50

ty7g  Delay from SRESET low to TRESET low, Ve at Ve min 100

ty79  Delay from SRESET high to TRESET high 200

1480 Delay from reaching minimum V¢¢ during power-up to valid SBCLK, LBCLK1, LBCLK2 90 ms

NOTE 11: Unless otherwise specified, for all signals specified as a maximum delay from the end of an SBCLK transition to the signal
valid, the signal is also specified to hold its previous value (including HI-Z) until the start of that SBCLK transition.
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L
timing requirements over recommended supply voltage range and operating free-air temperature range

PARAMETER MIN MAX UNIT
. TMS38030-6 166 500
t5(SC) m’:t': :':')e of SBCLK TMS38030-8 126500 | ns
TMS38030-10 100 500
TMS38030-6 65
tw(SCL) Pulse duration, SBCLK low TMS38030-8 55 ns
TMS38030-10 45
TMS38030-6 65
tw(SCH) Pulse duration, SBCLK high TMS38030-8 55 ns
TMS38030-10 45
tt(SC) Transition time of SBCLK 10 ns
tsub Setup of input data valid before T3 no longer high 15 ns
th10 Hold of input data valid after T3 low, if ty11 and t12 not met 40 ns
th11 Hold of input data valid after data strobe no longer low 0 ns
th12 Hold of input data valid after SDBEN no longer low 0 ns
tsu6 Setup of asynchronous input before SBCLK no longer high to guarantee recognition 20 ns
th13 Hold of asynchronous input after SBCLK low to guarantee recognition 40 ns
th14 Hold of SBRLS low after SOWN high 0 ns
tsu7 Setup of SBERR low before SRDY/SDTACK no longer high, if tg,g not met 65 ns
tsug Setup of SADY/SDTACK low before data valid if tg,g not met 45 ns
Pulse duration, SRESET and TRESET asserted with minimum Ve or greater applied and 14
'wLS valid LBCLKs #e
twl6 Pulse duration, SRESET asserted after Vcc above Ve (min) at power-up 100 ms
t(LRS) Rise time of LRESET 100 ns
tr(VCC) Rise time from 1.2 volts to V¢ minimum, at the V¢ pins 1 ms

NOTE 14: The MXTALOUT signal output of the TMS38010 cannot be used as the SBCLK input.
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power-up, SBCLK, LBCLK, SRESET, and LRESET timing

power on

—q -t (vce)
i

vV
Vce | cc
(NOTE 15) oV
| jo—tcisc—o|
|F tdgo I
| tw(SCH)
| | —-| |l—tusc)
(UNKNOWN) |
2v

SBCLK / V'\

| 0.45V
tt(sm-nl jo— | |

tc(sm—'l

el

{(UNKNOWN)
4V
LBCLK1
0.45V
{UNKNOWN) av
MR
045V
twLe o
SRESET | \ 24V

(ACTIVE)
(NOTE 17) [
m | | 0.45V

I td79
—-I td78
' 24V
LRESET (ACTIVE)
| 0.45V

triLRs) | I'—

NOTES: 15. A minimum one second interval between power off and power on is required for correct initialization of the TMS38030.

16. The timing reference points for LBCLK1 and LBCLK2 are 3 V and 0.8 V. The timing reference points for SBCLK, SRESET,
and URESET are 2 V and 0.8 V. The timing reference points for Vcc are 4.5 V and 1.2 V.

17. During power-up, SRESET is undefined (asserted) prior to 1.2 V applied to the Vee pins of the TMS38030.
SRESET must remain asserted from Ve = 1.2 V to Vge minimum. The TMS38030 must not be accessed from
either the system or LAN Adapter bus interface within 3 us of the de-assertion of SRESET. This is primarily a test
limitation since currently available processors cannot violate this condition.
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SYSTEM INTERFACE

SRESET and LRESET timing

operational
=45V
Vece
ov
F twlL5 d
SRESET | | ) 24V
! \. (ACTIVE)
0.45 Vv
I

l
|
— l'l:tdn h‘—‘l_‘dn

twis |

I 24V
LRESET % (ACTIVE) I
045V
l

[ ]
|
tiLrs)—| jo—

—

NOTE 18: The timing reference points for SRESET and LRESET are 2 V and 0.8 V.
TFollowing a low—to-high transition of SRESET, SRESET must remain high for a minimum of 20 milliseconds before again driven low.
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ne
808X mode DMA read timing
| Ta | X (NOTE19)| T | T2 l_t LERE T4 |
wal
I 24v
SBCLK
: : | p ! & 0.45 v
! ! | l—ttdsa | il Ly |
! | | R | Pl I | 24V
SRAS | ' HI-Z—— m -
! : : Lo : ! L I | 0.45 V
— ! | I ! ! ! I I | (I I 4V
HE v.v'v.v‘v.v‘v‘v’v VvV vv RARARATAS v’v.v.v’v'v.v‘v‘v’v. .
(NOTE 20) SORRORKDON'T CARERGRRXEAN 1+ | ilvaup 11 | R oy
) ] ] ] il ! I | .
| i |
| ! | l i | T | | .
SWR T N e | '
| \ | | ! : I t463 0.45 V
I | | I ' be—ot-1472 : : I I" *t | :
| | 1 | I ' I | | I
—_ , Pttty ——H 24V
SRD b NoTE21 i !
| tdgs :-—-:—td57 : | ar 1 ) | | 045V
l"’i’ - | !
. ' L t t
' | ! | | II‘+l-d71I| Tamem il 24V
SXAL twH3_—— o [ ol o | 0.45 V
| retsu2el | o 1 R l )
"-I—td57 |
tldsst—}-ﬂ I | ".,|I td&!ss I ) ':4_1'7.1 ! 24V
SALE I /p—ith3—ol 1 I 1 f : \ 045V
I ths—es | |tsu54¢——-ﬂ ! X ’
1454 —je—s| _'.:iltd54 I‘—Or"h5| T —etth10y Loy o
SADL, j I ! I

I
I 24V
. EXT X ' _< )
SADH HI-Z *: ADDR ADDR }_HI-ZI : INPUT DATA HI-2 ADDR 0.45\
. .
(NOTE 22) (NOTE 23) Jsu8—¢| | h—o'—th12

tsu6 o jo—o-th13 |

| | 24V
SRDY NI Vel
II 1} l I 0-45 v
td75 —e—| r—r-‘—tdss
[ [ 2.4V
SDBEN \E j
! 0.45 V
24V
SDDIR
0.45V

NOTES: 19. In cycle-steal mode, state TX is present on every system bus transfer. In burst mode, state TX is present on the first bus
transfer, and whenever the increment of the address carries beyond the least-significant 8 bits.
20. In 8-bit 808X Mode, SBHE/SRNW is a don’t care input during DIO and an inactive (high) output during DMA.
21. If the TX state is not present, SAS, SUDS, and SLDS are asserted in the T1 state.
22. In state TX, SADH continues to output the most-significant byte of the address.
23. In 8-bit mode, the most-significant byte of the address is maintained on SADH for T2, T3, and T4. The address is maintained
according to thg, i.e., held after T4 high.
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808X mode DMA write timing

T4  |tx(NOoTE19)| T | T2 t ot | 14 | T
twait 24V
SBCLK \ |
| | | | | 0.45 V
[ : [ ese | ' ! |
)
SBHE OOOO00X p OOO000000 F 24V
(NoTE 20) SRKRAOONT CAREXGXCRORX, | |vauw | R
f 045V
i | ] : 1 | : | | I
| | |
l : l I I 24V
]
: I : —l I — }"‘d64 045V
| | I |
h—rtsz > 24V
SWHR | | ! | ; I i
; I 0.45 V

] [}
1| I %
h7
| I P | 24V
SXAL I I Lol
I | ' 0.45 V
! | I 1 { .
(' r l"l ha 24V
[ P |{ \ v
J 0.45
] | ] D
I 1 P_Jl-tlhs—.l
K 2.4V
0.45V

SALE

SADL, SADH,

|| OUTPUT DATA |
SPH, SPL

(NOTE 22) (NOTE 23} tsuG-Io-—-' P_+th13

| | 24V
SRDY I '
- —\r' 1/ — 0.45 V
I**—t47¢ letet—t470
\| | 24V
SDBEN
q 045V
24V
SDDIR
045V

NOTES: 19. in cycle-steal mode, state TX is present on every system bus transfer. In burst mode, state TX is present on the first bus
transfer, and whenever the increment of the address carries beyond the least-significant 8 bits.
20. In 8-bit 808X Mode, SBHE/SRNW is a don't care input during DIO and an inactive (high) output during DMA.
22. In state TX, SADH continues to output the most-significant byte of the address.
23. In 8-bit mode, the most-significant byte of the address is maintained on SADH for T2, T3, and T4. The address is maintained
according to thg, i.e., held after T4 high.
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TMS38030
SYSTEM INTERFACE

808X mode bus arbitration timing

TMS 38030 takes control of system bus from user processor

USER MASTER BUS EXCHANGE TMS38030 MASTER
| e n | 2z | s ™ | m
24v
SBCLK
| | | I 0.45 v
| t,us—'o—-l |-—-|-—th13 | : | ;
1 ! - 24V
SHLDA | / Vi , [ | I
4 I 0.45V
| I I ! I I I
[ ! I I [
g 1 24V
SBBSY I | | I
m j{ R J 0.45 V
| | | ] ! i |
SEBERR | Vi N I
. " : 0.45V
[+o—ta7a | : : {
S ' 24V
SHRQ (NOTE 24) | : _.: I 0.45 V
477 '
: R
| f———— 24V
SRD. -4t HI-Z I 4 | (NOTE 25)
SWR | H—thotel | 0.45 V
| I I jo-*i—tdsa
T [ J——24v
SBHE — HI-Z VALID
| T ! ¥——— o045V
tds4
| ik}t
SADH, SADL, i HI-Z I I ’I | SIF (ADDRESS) 24V
-r -L
SPH, SPL | ; — a5 v
I I-—-'—td67
45 —WRITE— 2.4 V
SDDIR | !
%—READ— 0.45 v
fo—el—t465
45 I 24V
SOWN INOTE 26) \_
045V

NOTES: 24. SHLDA/SBGR must be sampled in its deasserted state on the falling edge of SBCLK. The TMS38030 will then assert
SHRQ/SBRQ on the second subsequent rising edge of SBCLK.
A 25. When taking over the system bus, the TMS38030 drives all data strobes high for the time between T1 high and the edge
at which the strobes are driven low. The logical value of the strobes in this period is not defined.
26. While TMS38030 DMA controls are active (i.e., SOWN is asserted), the 3C3 input is disabled.
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TMS38030
SYSTEM INTERFACE

IR
808X mode bus arbitration timing
TMS 38030 returns control to user processor
TMS38030 MASTER BUS EXCHANGE USER MASTER
| Ta n | e | 1B oy | 2

24V
SHLDA | I \ | v
I 0.45
| f—+t-tq74 |
NOTE 27 ' | 24V
SHRQ { ! I 0.45 V
tdss-“'—’l ) 1 ’
SRD, 7 I \IL ' HI-Z 24V
SWR | |-—tsu4—4——-| 045V
L a— | |
4 -\ | | 24V
SBHE TMS38030 | /‘I‘ ' HI-Z
1 461 bt tsug—ol 045V
t —|o-| | I
SADH, SADL, = \ | 24V
TMS38030 | HI-Z
SPH, SPL / | | 0.45 V
f
td68 [ !

WRITE }

2.4v
SDDIR Vi ' |
READ I 0.45 V

i 24v
SOWN ?
045V

NOTE 27: In 808X Mode, the TMS38030 deasserts SHRQ on the rising edge of SBCLK following the T4 state of the last system bus
transfer it controls. In 680XX Mode, the TMS38030 deasserts SBRQ on the rising edge of SBCLK in state T2 of the
first system bus transfer it controls.
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TMS38030
SYSTEM INTERFACE

680XX mode DMA read timing

twait
T4  TX (NOTE 19) T 12 " 13 T4 T

| I |S1|SZIS3IS4|SSISGIS7I | I

2.4V
SBCLK | , I \| /
| 0.45 V

I
|
SAS
{NOTE 25) /[ :
1
I

>t tdeo I, | t463 '
| ' [ tol et I av
N T

—_— e | ——

twH2 M ! |
! I td63
| | prbws e |
SUDS, SIS ) | | —'wlL3 g W 24v
wote2n __ /| ! : I IN T I ljr I oas v
o twhz— AR b ! I '
T 1 H2— ™ Lol 1l |
. | : I — ' : 1 24V
SRNW H.I_: I
| I r—et-1td57 sud | 1] ; 0.45 V
I‘-I—tdlss I ' o ! | (11 I
I I I I I I | I H I 24V
SXAL Y L I
l'TL‘zv-vFa—Ij T - I o 0.45V
| |u ot I‘ﬂ-d57 | I | .
-.I d56 1 | g Il I I I l" ha-» |
X 1

I : |o—1—+th'
SALE | o] )|
|.—wa3'I—'l
|
SADL,SADH, }
SPL.SPH HI-Z gLl ADDR !g ADDR b—-m

y—-—\_ 24V

I

045V
1 2.4V
Z DATAIN Hl-Z—K

[ 0.45V

TE 22) ! I
(NO ) l._tsust—: -+ je—th12
p—.}_-t su I 24V
SDTACK th13 1| (NOTES 28, 29)
| | 0.45 V
| || 24V
SDDIR | | I 0.45 v
fe—st—ta7s }'—I'-!—thS sy

| I
SDBEN \L J 0.45V

NOTES: 19.

21.
22,
28.
29.

In cycle-steal mode, state TX is present on every system bus transfer. In burst mode, state TX is present on the first bus
transfer, and whenever the increment of the address carries beyond the least-significant 8 bits.

If the TX state is not present, SAS, SUDS, and SLDS are asserted in the T1 state.

In state TX, SADH continues to output the most-significant byte of the address.

BBTACK is not sampled to verify that it is deasserted.

680X X-style bus slaves hold SDTACK active until the bus master deasserts SAS. In this case, the slave still meets th13.
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TMS38030
SYSTEM INTERFACE

680XX mode DMA write timing

4 Jrxwnore1m] T | vz | vs | va | m
24V

SBCLK
| Lt ! | | 0.45 V
o 1 [—=-tdea
S Y of J— 24V
tst i—| i \- .
1

0.45V

1 W0
1 0.45V

lo—twH3—e} © I*-*|-td58

' |
|
suzs. iy S
$IDS K |Z'
(NOTE 21) : jﬁkl ‘ A 0.45 V
l [
SRNW d5'3—l‘—.| I :‘-th7-|| 24V
. 11 . 0.45 v
i | Y
P |1 Iy 24V
0.45 V
I-‘d5.7 I I | 1 |
i I tha—fe-4 1 24V
SALE | |1
]
|
I
I

1 | k""-ths—4
d54—te—+  tga—1*¥ | lotpge ¢ | I
SADL, SADH 24V
SPH, SPL EXT ADDRX | ADDR | outpuTDATA | |
(NOTE 22) ! {1 =1 : — 0.45 V
I-+‘su2 — tsu6 t 1
| ni3 ' 24V
SBTACK I | | (NOTES 28, 29)
| b 0.45 V
| Iy
' | 24V
SDDIR | 0.45 V

| | 24V
| 045V
NOTES: 19. In cycle-steal mode, state TX is present on every system bus transfer. In burst mode, state TX is present on the first bus
transfer, and whenever the increment of the address carries beyond the least-significant 8 bits.
21. If the TX state is not present, SAS,SUDS, and SLDS are asserted in the T1 state.
22. In state TX, SADH continues to output the most-significant byte of the address.

28. SDTACK is not sampled to verify that it is deasserted.
29. 680XX-style bus slaves hold SDTACK active until the bus master deasserts SAS. In this case, the slave still meets tp13.
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TMS38030
SYSTEM INTERFACE

680XX mode bus arbitration timing

TMS38030 takes control of system bus from user processor

USER
MASTER

24V
SBCLK
| I . | | 045V

! 'sub+  [—ei-th13 | ! | |

BUS EXCHANGE TMS38030 MASTER

SBGR Ll | 2.4V
8 I O\ P |
1 0.45 V
! b l I I I I
! K . I I | X rav
seesy _ | I N |
}r ] : R 0.45 V
' 1 | P |
| I [ [ I |
SBERR ' = 24V
SOTACK —| VTN L |
SDTACK — ¥ 0.45 v
| t
le-st—td74 ! | : : d74—es] oy
—_ (NOoTE\l (| | | | .
Y : 0.45 V
l tsu6 —je—s] | I 1 ' :
le—st-th13 | | r-*-t477
l 24V
e SO HI-2 INPUT HI-Z— ] \ OuTPUT
(sNU(;)TsE 25) [ |4'—th9-H | 0.45 V
Lo be—er—tq77
I 1 | F READ 2.4V
SRNW HI-Z —

| | g WRITE 0.45 V
1954 l |

H, SADL, Lo F 24V
SADH. SADL HI-Z | SIF

SPH, SPL |1 — 0.45 v
ol fe—er-td67
: - WRITE 24V
SDDIR | ! \‘
' ! READ 0.45V
taes—te—l
| 24V
SOWN (NOTE 26)
\I' 045V

NOTES: 24. SHLDA/SBGR must be sampled in its deasserted state on the falling edge of SBCLK. The TMS38030 will then assert
SHRQ/SBRQ on the second subsequent rising edge of SBCLK.

25. When taking over the system bus, the TMS38030 drives all data strobes high for the time between T1 high and the edge
at which the strobes are driven low. The logical value of the strobes in this period is not defined.
26. While TMS38030 DMA controls are active (i.e., SOWN is asserted), the SCS input is disabled.
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TMS38030
SYSTEM INTERFACE

680XX mode bus arbitration timing

TMS38030 returns control to user processor

TMS38030 MASTER BUS EXCHANGE USER
12 | T3 | Ta I 1 | 2 | s l T

24v
| | 0.45 Vv

| 24V
SBGR / | I
0.45V
| ! !
| | | 20V
SDTACK | / ] I -
| | 0.45 V
|
l-—td74 I |
1 - 24V
SBRG (NOTE 27) |
l-tdss-.r—t’“_" 0.45 V
' | b v
2.4
$AS, SUDS, / \- ! HI-Z
SLDS tt!62——-| | | 0.45 V
r—‘d61‘| "—'su4—’|
|
READ + X 24V
SRNW I ¥ Hi-2
WRITE | ' 0.45 V
td59 | !
SADH, SADL 1 \ X ! 24V
. ’ SIF I HI-Z
SPH, SPL / | . 0.45V
1 |
re—>—t468 f |
WRITE } 24V
SDDIR / I I
READ | | 0.45 V
l*td66 ;-:
| 24V
SOWN il
— 0.45V

NOTE 27: In 808X Mode, the TMS38030 deasserts SHRQ on the rising edge of SBCLK following the T4 state of the last system bus
transfer it controls. In 680XX Mode, the TMS38030 deasserts SBRQ on the rising edge of SBCLK in state T2 of the
first system bus transfer it controls.
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TMS38030
SYSTEM INTERFACE

bus release and error timing

24V
saeLK _/—\_/_\__/W\—/—\——/_
| | 0.45V
tsué o |
-.! -+ |e—th13 : [ 24V
SBRLS \_(NOTE 30 | 4
1 1 0.45V
|
SOWN H 24V
: | f 0.45 V
i H_ 24V
] —»l le—th13 / :
SBERR (NOTE 31)

I T 045V
[—tsu7 —
|

24V
SRDY/SDTACK L_J_—_
0.45V

NOTES: 30. The TMS38030 ignores the assertion of SBRLS if it does not own the system bus. If it does own the system bus, then when

31.

it detects the assertion of SBRLS it will complete any internally started DMA cycle and relinquish control of the bus.
If no DMA transfer has internally started, then the TMS38030 will release the bus before starting another.

If SBRLS is asserted prior to state T1, then that DMA cycle will be the last cycle before the TMS38030 releases the
bus. If SBRLS is asserted after state T1 in a DMA cycle, the TMS38030 will complete the current cycle and the next
cycle before releasing the system bus.

The TMS38030 will deassert SHRQ/SBRQ during state 11 of the bus exchange cycle. SHLDA/SBGR must be deasserted
to cause the TMS38030 to re-request the bus.

If SBERR is asserted when the TMS38030 controls the system bus, then the current bus transfer is completed,
regardless of the value of SRDY/SDTACK. In this case, the TMS38030 will then release control of the system bus.
The TMS38030 ignores SBERR if it is not performing a DMA cycle. When SBERR is properly asserted, however, the
TMS38030 releases the bus upon completion of the current bus transfer and halts all further DMA on the system side. The
error is synchronized to the LAN Adapter bus and DMA stops on the LAN Adapter bus side. The value of SDMAADR, LDMAADR,
and SDMALEN registers in the TMS38030 are not defined after a system bus error.
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TMS38030
SYSTEM INTERFACE

SYSTEM DIO TIMING PARAMETERS

switching characteristics over recommended supply voltage range and operating free-air temperature
range (see Figure 3)

PARAMETER MIN  MAX | UNIT
th1s Hold of SAD Hi-Z after read strobe no longer high 0o ns
tsy9 Setup of output data valid before SRDY/SDTACK no longer HI-Z 25 ns
tdg1 Delay from read strobe high to SAD Hi-Z 80 ns
th1g Hold of output data valid after read strobe or ST3 no longer low 0 ns
tdg2 Delay from data strobe or 5C5 high to SRDY/SDTACK high 60 ns
ta83 Delay from ?BCLK eig_ﬂ'nigh at which §R5V/§5TKCR driven fn first DIO access to SIFD or 4.9 us 4o

. SIFADR register to SRDY/SDTACK low in immediately following access to SIFD or SIFADR +t¢(SC)

th17 Hold of SRDY/SDTACK HI-Z after SBCLK no longer low, read cycle (Note 32) ) ns
th1g Hold of SRDY/SDTACK HI-Z after SDBEN high, write cycle (Note 32) 0 ns
tdgq Delay from SBCLK high to SRDY/SDTACK low, read cycle (Note 32) 80 ns
tdgs Delay from SBCLK high to SRDY/SDTACK low, write cycle (Note 32) 130 ns
tdge Delay from data strobe high to SRDY/SDTACK HI-Z (Note 33) 100 ns
tgg7 Delay from write strobe low to SDDIR low (Note 34) 80 ns
tdgg Delay from write strobe high to SDDIR high (Note 34) 80 ns
th1g Hold of SDDIR low after write data strobe no longer low (o} ns
tygg Delay from read strobe low to SDBEN low (Note 34) 80 ns
tqgo Delay from read strobe high to SDBEN high (Note 34) 75 ns
tyg1 Delay from SBCLK high to SDBEN high, write cycle (Note 32) 70 ns
t492 Delay from SBCLK high to SDBEN low in write cycle 55 ns
tsy10 Setup of SDDIR low to SDBEN no longer high ZeiSC) + ns

tw(SCL) - 125

NOTES: 32. On DIO read cycles, the cycle begins with a "‘sample point”” which is the falling edge of SBCLK at which the
TMS38030 recognizes the assertion of 3C3, the assertion of a read data strobe, and the deassertion of an internal
““busy’’ signal. The TMS38030 asserts SDBEN asynchronously when SCS, the read data strobe, and the internal busy
signal are at the appropriate level.

On DIO write cycles, the sample point is defined as the falling edge of SBCLK at which the TMS38030 recognizes that SCS
is asserted, the write data strobe is asserted, and the internal DIO “busy”’ signal is deasserted. The TMS38030 asserts SDBEN
on the third rising edge after the sample point.
33. Internal logic will drive SRDY/SDTACK high and verify that it has reached a valid high level before tristating the signal.
34. For 680XX mode, skew between SLDS and SUDS must not exceed 10 ns. Providing this limitation is observed, all events
referenced to a data strobe edge are to the later occurring edge. Events defined by two data strobe edges, parameter tyyH4.
are measured between latest and earlier edges.
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TMS38030
SYSTEM INTERFACE

U

timing requirements over recommended supply voltage range and operating free-air temperature range

PARAMETER MIN' MAX | UNIT
twH4  Pulse duration, data strobe high between DIO accesses 100
Setup of asynchronous input to SBCLK no longer high in order to guarantee recognition
U (Note 34) 38
th20 Hold of asynchronous input after SBCLK low to guarantee strobe not recognized. 45
th21 Hold of 3CS or data strobe low after SRDY/SDTACK no longer Hi-Z (Note 35) 0
ty93  Delay from SRDY/SDTACK low to either SCS or data strobe high (Note 36) 1000
twHs  Pulse duration, SRAS high 40
tsu12  Setup of write data valid before. SBCLK no longer low (Note 37) 105
4(SC)
tdo4 Delay from write strobe low to input write data valid (Note 37) +tw(SCL)
-150
th22 Hold of write data valid after SDBEN NO LONGER LOW (Note 38} 0 ns
tsu13  Setup of SRSO-SRS2, SCS (not shown) and SBHE to SRAS no longer high 18
thp3  Hold of SRSO-SRS2, SCS (not shown) and SBHE after SRAS low 20
tsu14  Setup of SRAS high to data strobe no longer high 42
tsu1s  Setup of register address before data strobe no longer high 20
th2a Hold of register address valid after SRDY/SDTACK no longer HI-Z (Note 35) 0
tsu16  Setup of SRNW before data strobe no longer high 40
tsy17  Setup of inactive data strobe high to active data strobe no ionger high 100
th2§ Hold of SRNW after SRDY/SDTACK no longer HI-Z (Note 38) 0
th26 Hold of inactive data strobe high after active data strobe high 100
twHg  Pulse duration, SCS and STACK both high 100
twlL7 Pulse duration, STACK low on first pulse of two pulses in 808X Mode 150

NOTES: 34. For 680XX mode, skew between SLDS and SUDS must not exceed 10 ns. Providing this limitation is observed, all
events referenced to a data strobe edge are to the later occurring edge. Events defined by two data strobe edges,
parameter tyH4, are measured between latest and earlier edges.

35. In 808X Mode, SRAS may be used to strobe the values of SBHE, SRS0-SRS2 and SCS. When used to do so, SRAS
must meet parameter tgy{4 and SBHE, SRS0-SRS2, and SCS must meet parameter tg13. If SRAS is strapped high,
then parameters tg,14 and tg, 13 are irrelevant.

36. The system must provide sufficient delay between TMS38030's assertion of SROY/SDTACK and the system’s deassertion
of the data strobe(s) in order to allow the TMS38030 to hold SDDIR valid after SDBEN is inactive.

37. Write data is sampled on the fifth rising edge of SBCLK following the recognition of a write data strobe on a falling edge of SBCLK.

38. Since SDBEN is deasserted before SRDY/SDTACK is asserted, external logic may remove write data when SRDY/SDTACK

is asserted. Register addresses and SRNW may also be deasserted when SRDY/SDTACK is asserted. For testing purposes,
the timing point “SRDY/SDTACK no longer HI-Z" refers to the 2V point of the falling edge of the SRDY/SDTACK
signal with a 10 k@ pullup to Ve
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TMS38030
SYSTEM INTERFACE

808X mode DIO read timing

24V
SBCLK | |
| I 0.45V
|| fe——ea i w cveLes | |
| ' '
[}

SADH,SADL, 24V
SPH,SPL  =——HI-Z READ DATA VALID }—-—m-z
(NOTE 39) ] - } 0.45V
letLoith1s ]'——‘suS-i——-| fe-th16-s1
L | ; | le-tdg1-=| 24V
SRSO-SRS2, X | VALID |§< VALID (NOTE 35) | | b( i
SBHE e — N 0.45 V
SU
sul | ol i
[ L'q—thzs th24
’ su15 l | | | I i | 24V
sras A1 1IN | | |
twHE ! ! ] | ¥ 0.45 V
—] =tgu1a | ! [ |
! I l < 24V
SIACK | | !I | [ I |1 1045\,
twH6 | : ; | l l.—thG-—.I ’
t | |
p-!— su17 l { 24V
_swnf; L ;: | |l \ oas v
| f-epyinzo T X '
th26 —!
o] fo—tsy 11 1 | || 6
. | 14 24V
SCS. SRD ! - 1 Ve
l o '\~ 0.45 v
|

I
: | 2.4V

|
le——st-taso | e—H—tdsa I 0.45V

| | 24V
! ] /l
1

SDDIR

|
l 5V
0.4
le t H l—tage—l
Ie- d83 * e tdg2
|r—td93 i 24V
SRDY HI-Z i Hl-Z2=—
|‘ (NOTE 33) 0.45Vv

NOTES: 33. Internal logic will drive SRDY/SDTACK high and verify that it has reached a valid high level before tristating the signal.
35. In 808X Mode, SRAS may be used to strobe the values of SBHE, SRS0-SRS2 and SCS. When used to do so, SRAS
must meet parameter tg,, 14 and SBHE, SRSO-SRS2, and SCS must meet parameter tg,13. |f SRAS is strapped high,
then parameters tg,14 and tg,13 are irrelevant.
39. In 8-bit mode DIO reads, the SADH lines will be tristated during the data portion of the cycle.
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TMS38030
SYSTEM INTERFACE

808X mode DIO write timing

24v
SBCLK |
| | 0.45V

| |
: I
2+ _-l’_—'_J
W CYCLES o tauiz—l |

24V

SADH, SADL. Y5000 OOOO000NK OOOOOOOOLA MY MV OO
sPH, SR RXRKROOROON'T CARECIXRRKARKy ~ WRITE DATA VALID  XIXXDONT CARERKRS 0.45 v
(NOTES 37, 40) et 1. ] ol I o '
d94 be——1th22 —»f
o [ L K . sav
SRSO-SRS2, :
SEHE X VALID | I VALID (NOTE 351 | X
t 0.45 Vv
f-tsul3fm | !
tsuts | | | L :'—'l—‘h24
SRAS Lyl 23 I | | 24V
[ |
tefyHee! ] | l ; 0.45 v
t !
i i L AL | [ . savy
SIACK j RN | : ! | t '
!-q—tvlvl;le | | I | | |o——th5—-| 0.45V
P17 I ! : |
== 7 ; ¢ 24V
SRD f : : H ' I I {! ! | I-\
| le—er+th20 I 1 ] le——thoe l 0.45 V
—!'! *=tsu11 I i | |
— i I [ | | ! L 24V
SCS, SWR | ¥ . |Z|| 1\_
| > 045V
td8'.l I l t Jo- fwH4
] (—th21 t
T\ ! I th19 =2 24V
SDDIR \ | | | J
N L 045V
| I*—ts%no—ﬂ —+| | le—tdo1 |
: : Ry : 24v
SDBEN : : ¥ I je——tag6—sl
(NOTE 42) L——‘f 0.45 V
L ke tgg2+l : T th18 Iﬂ-—tdsz—.' |
t ..j
o d83 h—tdas—ﬂ'—td% | 24V
SRDY HI-Z HI-Z—
E (NOTE 33) 045V

NOTES: 33. Internal logic will drive SRDY/SDTACK high and verify that it has reached a valid high level before tristating the signal.
35. In 808X Mode, SRAS may be used to strobe the values of SBHE, SRS0-SRS2 and SCS. When used to do so, SRAS
must meet parameter tg,14 and SBHE, SRSO-SRS2, and SCS must meet parameter tg,13. If SRAS is strapped high,
then parameters tg, 14 and tg, 13 are irrelevant.
37. Write data is sampled on the fifth rising edge of SBCLK following the recognition of a write data strobe on a falling edge of SBCLK.
40. In 8-bit mode DIO writes, the value placed on SADH is a don't care.
42. In a write cycle, SDBEN is asserted on the third rising edge of SBCLK following the sample of a write data strobe.
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TMS38030
SYSTEM INTERFACE

808X mode interrupt acknowledge timing —first SIACK pulse
808X reads interrupt vector from TMS38030.

SRD, SWR, i i 24V
w _/
Iﬂ—.‘—ths 0.45 VvV

(FIRST) (SECOND) 24V
STACTK
0.45 Vv

l‘—.l—twL7

808X mode interrupt acknowledge timing—second SIACK pulse
808X master reads interrupt vector from TMS38030.

24V
o /NN N AN NN
] | | 0.45 V

—-! IJ— sull 20

SIACK S'I \_'l

JZF ,1 24V
| ! 0.45 V

]
[ e——e2cvcies ||
I (1 24V
SADH, SPH HI-Z—
I : l 0.45V
|
]
Il ¢ —] 24V
SADL, SPL. ——HI-Z READ DATA VALID HI-Z
(ECCCCCCCCmmT - 2ev
I'J‘L’I"tms f—— g 9 L — |
[ sud’y [ ro-th 16—+
SRSO-SRS2, ¥ X I X X 24V
SBHE 0.45 V
1l I i | | :
| ¢
— L1 : E } 24v
(NOTES4C3$) l l L : l l L 0.45 V
I | : | | le——twHe— '
|1 I 1 1 !
T - I - 24V
SWR, SRD / N
l | | fe——— twHg——] 0.45 V
| |
L
| i
! |
| [

I "_—‘WHG—'|
th21—-| |

1 I
! | 2.4V
SDDIR | | | | ]
0.45 V
| i | l :"'_":"tdSO
|
I | [ | 24V
SDBEN [ \' | | ! f
0.45V
! H ||.-——td93—-.|‘—td86—’l|
ln——lv—tdgg | td8 24—l |
— | e—pttasa 24V
SRDY HI-Z HI-Z =——
I ! 0.45V
le——sb—th17
NOTE 43: The “‘inactive’’ chip select is SIACK in DIO read and DIO write cycles, and SCS in interrupt acknowledge cycles.
]
T {l’
EXAS A-93

INSTRUMENTS

PQST OFFICE BOX 1443 @ HOUSTON. TEXAS 77001




TMS38030
SYSTEM INTERFACE

680XX mode DIO read timing
680XX master reads TMS38030 DIO register

secLx /—\_/_—\_j—\—/—\__/—\—/—\—/_ o
| | ' | 0.45V

| = | 2+WCYCLES|I
|

SADH, SADL, | 24V
SPH, SPL ——Hi-Z< READ DATA VALID HI-Z——
T s 0.45V

th1s a.) le—1tg81
Py f——tevoT— at—

h1é 24V
SRS0-SRS2 X I I VALID [ | t( K
0.45 V

' - A 2.4V
SIACK / : ol I | ; \I
il | | 0.45 V
jost-tsu16 ' H | twH6—]
Cova | [ Iy
} L 24V
SRNW L I | \
' jo— th25—f 0.45 V
—,L| fob-tsu11 1 \ a5
I 1 th20 | I L—-th21——d I v
SCS, SUDS, : ¥ } |ﬁ t 24
SLDS |
{ 0.45 V
(NOTE 34) 1 N — e—t R
| I i “"—td93 ' wH4
24V
SDDIR | I 1l [ |
- | 0.45 V
:das-l-l I I I.——Ttdgo
l | [ :I ! } 24V
SDBEN |\ I " I f
0.45 V
I | e tagadl lo—tdge—*|
e ¢ SO jo—rt-tas2
- d83 T * ' 24V
SDTACK HI-Z | 4_1} )F'_\p—m-z—
0.45V
NOTE
I-thn-l ( 33)

NOTES: 33. Internal logic will drive SRDY/SDTACK high and verify that it has reached a valid high level before tristating the signal.
34. For 680XX mode, skew between SLDS and SUDS must not exceed 10 ns. Providing that limitation is observed, all evants
referenced to a data strobe edge are to the later occurring edge. Events defined by two data strobe edges, parameter tyH4.
are measured between latest and earlier edges.
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TMS38030
SYSTEM INTERFACE

680XX mode DIO write timing
680XX master writes to TMS38030 DIO register

24V
Ve e W e WANF AW AW
| | | 0.45 V
|

2 +W CYCLES

SADH, SADL, T T RIITTIRIRRTR. 24 V
SPH, SPL RPN R 0,45 v
{NOTE 37) .
24V
SRS0-SRS2
0.45 v
. 24V

N
le—twHE—1 0.45 v

| 2.4V

anw-\LHll l Cas v

o lo— th21—+l | 2.4V
§CS, SUDS, ,'J K—
SLDS | p—twn4—-| 0.45 V

NOTE 34)
( | I'-'I—tdss
H! 24v
SDDIR |
¥ 0.45 V
|~l—th19
— | [ ' 24V
SDBEN ' | | lo——tdg6——ed
(NOTE 42) | L—{, le—er—th18 | ‘as2 : 0.45 V
e tdg l-td85-1n._,d93_.r' -I ' 24V
SDTACK ——HIZ = /f_\—m-z- '

(NOTE 33) 045V

NOTES: 33. Internal logic will drive SRDY/SDTACK high and verify that it has reached a valid high level before tristating the signal.
34. For 680XX mode, skew between SLDS and SUDS must not exceed 10 ns. Providing that limitation is observed, all events
referenced to a data strobe edge are to the later occurring edge. Events defined by two data strobe edges, parameter tywH4,
are measured between latest and earlier edges.
37. Write data is sampled on the fifth rising edge of SBCLK following the recognition of a write data strobe on a falling edge of SBCLK.
42. In a write cycle, SDBEN is asserted on the third rising edge of SBCLK following the sample of a write data strobe.
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TMS38030
SYSTEM INTERFACE

680XX mode interrupt acknowledge cycle timing
680XX master reads interrupt vector from TMS38030

s /R /N N NN\
| | ! 0.45 V
le————=+—2 sBCLK I

' |
| CYCLES N 2.4V
HI-Z

I [ 045V
I
i K 24V
\AAA/ \AAAS *
SADL, SPL —— HI-Z—{0XDON'T CARENKY) READ DATA VALID _}——m-z .
ARG AAAAADAAAAAALAS .45v
"—'l_l’l_tl’ﬂS |1 r—th16 l|
)] I | fo-tdg1-|

SADH, SPH

SRSO0-SRS2, ™\ AN TN KE IR [ 2.4V
SUDS ‘ XA LON, | CABE SRR 0.45 v
! N Iy )
) I I il [ 1 . 24y
sCs | 1! | 1 '
NOTE 43) ! l
( tof ob—tautt I | jo———th26 ——| 0.45 V
| Jo—slthzo I '
SIACK, i \'F U f 24V
SLDS ;
! - . o =045V
2.4V
SDDIR | i | | | 0.45V
l‘_‘r‘td89 | '  l—s}-tdg0
| Il l | | 2.4V
SDBEN \ [ | —td93—=|
- | 0.45V
I l‘"ds““‘l [ td86 I

tdg2 -r——-'
— le-th17 -t! } 24V
SDTACK HI-Z HI-Z—
ﬂ? 0.45V

NOTE 43: The “‘inactive’’ chip select is STACK in DIO read and DIO write cycles, and SCS in interrupt acknowledge cycles.
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