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UltraSPARC™-1 CPU Module

SUN MICROELECTRONICS

DATA SHEET 200 MHz UltraSPARC-I + 1 MB E-Cache + UDBs

DESCRIPTION

The UltraSPARC-I module is a high performance, SPARC V9 compliant, small form factor processor module,
which interfaces to the UltraSPARC Port Architecture (UPA) interconnect bus.

The main components on the module are: one UltraSPARC-I CPU, two UltraSPARC-I UDB data buffer chips,
one 32kx36 tag SRAM, eight 64kx18 (for 1 Mbyte E-Cache) data SRAMs, and a MC10ELV111 clock buffer.

All components on the module operate at 3.3 V. All signal levels to and from the module are at 3.3V LVTTL,
except for the differential clock inputs, which are at 3.3 V PECL levels. The module runs synchronously with
the system interface at a 2:1 frequency ratio. The module will be available with the UltraSPARC-I running at

200 MHz. The interface to the module is through a high-speed edge connector.

Features
« High performance UltraSPARC-I CPU module

.

Programmable bus speed
SPARC V9 compliant
Implements VIS instruction set

.

.

.

128-bit wide data bus
Cache coherency support for multi-processing
1 MB of E-Cache

.

.

3.3V LVTTL
158.75mm x 107.95mm form factor

UPA is implemented on a 110-pin dual high-speed card
edge connector to connect the module with the UPA
interconnect bus

Benefits

« Delivers approximately 7.7 SPECint95, 11.4 SPECfp95
at 200 MHz

« Easy upgrade to faster processors

.

Provides the performance of the V9 architecture

« Comprehensive hardware support for 3D Graphics,
H-261 compression/decompression, and MPEG2
decompression

« High bandwidth (Peak bandwidth of 1.6 GB)
« Allows a wide range of scalable systems to be built

« UltraSPARC'’s pipelined E-Cache interface delivers high
performance

« Allows very high bus speeds and power savings
« Small footprint

« High performance impedance controlled connector
provides reliable signal integrity.
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs STP5111A

UltraSPARC-I CPU

The UltraSPARC-I CPU is a high-performance, highly integrated superscalar processor implementing the
SPARC V9 64-bit RISC architecture. UltraSPARC-I is capable of sustaining the execution of up to four instruc-
tions per cycle even in the presence of conditional branches and cache misses. UltraSPARC-I is an
implementation of the 64-bit SPARC V9 architecture. It supports a 44 bit virtual address space and a 41 bit
physical address space. The instruction set also includes the VIS instruction set that accommodates the most
common operations related to two-dimensional image processing, three-dimensional graphics and video
compression/decompression algorithms, and other pixel based algorithms. Support for high bandwidth
beopy is also provided through block load and block store instructions.

The system interface signals run at a 2:1 ratio of the internal CPU frequency. All signals that interface with the
system are compatible with LVTTL levels. All signals that interface with the SRAMs and the UDBs are LVC-
MOS levels. The clock is a differential low-voltage PECL input.

The UltraSPARC-I CPU is packaged in a plastic 521 pin (323 signals, 197 power/gnd pins, and 1 index pin) 50
mil BGA (ball grid array) package. The package dimension is 43 mm by 43 mm.

UltraSPARC-I Data Buffer (UDB)

The UltraSPARC-I module has two UltraSPARC-I Data Buffer (UDB) chips. The two UDBs connect UltraS-
PARC-I and its external cache to the 144-bit UPA interconnect data bus. All data that moves between the
UltraSPARC-I module and the system pass through the UDBs, including cache fill requests, writeback data of
dirty displaced cache lines, copyback data of cache entries being requested by the system, non-cacheable
loads and stores, and interrupt vectors going to and from the CPU.

The UDBs have a 128-bit interface plus 16 parity bits on the CPU side, and a 128-bit interface plus 16 ECC bits
on the system side.

The UDBs run at the same frequency as the system. Therefore, it runs at a 2:1 ratio of the CPU frequency. All
signals that interface with the system are compatible with LVTTL levels. All signals that interface with the
SRAMSs and the CPU are LVCMOS levels. The clock is a differential low-voltage PECL input.

The UltraSPARC-I UDB is packaged in a plastic 256 pin (177 signals and 79 power/gnd pins) 50 mil BGA (pall
grid array) package. The package dimension is 30 mm by 30 mm.
External Cache

The External Cache is connected to the E-Cache data bus. Nine SRAM chips are used to implement the 1
MByte cache. One 32kx36 SRAM is used as the tag RAM and eight 64kx18 SRAMSs are used as data RAMs.
Each SRAM is a synchronous memory chip.

The SRAMs cycle at the same frequency as the CPU. The SRAM interface to the CPU also runs at the same fre-
quency as the CPU. The SRAM signals operate at LVCMOS levels. The SRAM clock is a differential
low-voltage PECL input.

The SRAMs are packaged in a plastic 119 pin 50 mil BGA (ball grid array) package. The package is 22 mm by
14 mm.
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UltraSPARC™-I CPU Module
STP5111A 200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

PCB CONSTRUCTION

The PCB construction is optimized for low propagation delay with minimum noise coupling. The impedance
specification is 52.5Q +10% for inner signal layers (striplines) and 50Q +10% for outer layers (microstrips),
with a signal propagation speed of 170 - 190 ps/inch on all layers. The overall board thickness is 63 +9 mil. To
minimize crosstalk, adjacent internal layers do not have signals routed on top of each other.

TABLE 1: PCB Layer Stacking

layer 1 signal 1/BGA Pads 1.0 oz. copper/ 6mil trace
layer 2 Vss 1.0 oz. copper
layer 3 signal 2 1.0 oz. copper/ 4mil trace
layer 4 signal 3 1.0 oz. copper/ 4mil trace
layer 5 Vpp 1.0 oz. copper
layer 6 signal 4 1.0 oz. copper/ 4mil trace
layer 7 signal 5 1.0 oz. copper/ 4mil trace
layer 8 Vbp CoRre 1.0 oz. copper
layer 9 signal 6 1.0 oz. copper/ 4mil trace
layer 10 signal 7 1.0 oz. copper/ 4mil trace
layer 11 Vgsg 1.0 oz. copper
layer 12 signal 8 1.0 oz. copper/ 6mil trace

UPA INTERCONNECT PINOUT

The UltraSPARC-I module complies with the UPA128M (see UltraSPARC user’s manual) interface and sup-
ports full master/slave functionality with the 128-bit Databus.

The UPA_PORT_ID[4:2] are hardwired on the module to “0” in this profile. UPA_PORT_ID[1:0] are brought
out to the connector pins, and have to be hardwired in the system. This optimizes this profile for systems with
4 or fewer processors. Systems that need to support greater than 4 modules need to map the limited set of
UPA_PORT_IDs from this module to the range of required UPA_PORT_IDs by implementation-specific
means in the system.

Two types of power are supported on this module: Vpy at 3.3V, and Vpp cogg that is set by a DC-DC regula-
tor on the system. VDbD_CORE i8 intended to supply the core of the processor chip on the module, and is
currently set to 3.3V by the external DC-DC regulator.

Figure 3 and Figure 4 show the pinout of the module interconnect.
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»» ___ Pin1
Pin 1) UPA_ADDRI0] — ;
(Pin 4) UPA_ADDR(1] (Pin 1) UPA_ADDR[O] — GND (Pin 2) GND (Pin 5)
i (Pin 7) UPA_ADDR[2] — VDD PinB)
(Pin 10) UPA_ADDRI[3] n GND (Pin 11
UPA_ADDR[4] — GND (Pin 11)
UPA_ADDR[5] — L GND
UPA_ADDR[6] — -~ VDD_CORE
UPA_ADDR7] s GND
UPA_ADDRI[16] — " GND
UPA_ADDR([17] VDD_CORE
UPA_ADDR([18] — " GND -
UPA_ADDR[19] GND
UPA_ADDR[20] — —GND
UPA_ADDR[21] VDD_CORE
UPA_ADDR([22] — " GND -
UPA_ADDRI[23] GND
UPA_ADDR[33] UPA_ADDR[32] — — VDD_CORE
- UPA_ADDR[34] —GND GND
UPA_RATIO JPA REQLINE] GND
UPA_P_REPLY[0] == — VDD_CORE GND
UPA_P_REPLY[1] — " GND
UPA_P_REPLY[2] A KR L VDD_CORE
UPA_CLKO_POS — — GND GND
o UPA_CLKO_NEG — — GND
TEMP_SENSE_POS " POWER OV VDD_CORE
TEMP_SENSE_NEG = UPA_PORT_ID[1]
UPA_PORT_ID[0] — VDD CORE PORT
UPA_S_REPLY[0] s GND
UPA_S_REPLY[1] — —GND
UPA_S_REPLY[2] GND
UPA_SPEED[0] — VDD GORE
UPA_ECC[11] — GND
UPA_ECC[10] — —GND
UPA_ECCg] UPA_ECCIE] VDD_CORE
UPA_DATA[87] — — GND GND
UPA_DATA[86] —! —GaND
UPA_DATA[85] VDD_CORE
UPA_DATA[84] —I " &ND -
UPA_DATA[83] (Pin 133) UPA_DATA[82] /DD CORE (Pin1an oD
n 1 i
(Pin 136) UPA_DATA[81] — — = [~ VDD_CORE (PIn134) - -\ 15 (pin 137)
; (Pin 139) UPA_DATA[80] — ——+ GND (Pin 140)
(Pin 142) UPA_DATA[71] GND (Pin 143)
<
! (Pin 145) UPA_DATA[70] ———__ 1 i
(Pin 148) UPA_DATA[69] — .~ VDD_CORE (Pin146) .\ (pin 149)

(Pin 151) UPA_DATA[68] —————1_ GND (Pin 152)
UPA_DATA[66] —::g

(Pin 154) UPA_DATA[67] VDD_CORE (Pin 155)

UPA_DATA[65 — GND
_DATA[65] UPA DATAIA] ———t o~ oD
UPA_DATA[119] L c—+—————— VDD_CORE
UPA_DATA[118] —————1" anD
UPA_DATA[117] ————=—= 0 s
UPA_DATA[116] —— > —— vDD CORE
UPA_DATA[115] UPA_DATAL114] ————1 o~ GND
| L—c——=+ GND
UPA_DATA[113] UPA DATA[112] — =+ GND
L C—_—c——+ VDD
UPA_DATA[103] ——=="P  &w
UPA_DATA[102] —————=1 gND
UPA_DATA[101] ————— VDD
UPA_DATA[100] —|— > ——=1 GND
UPA_DATA[99] UPA_DATA[SE] L dc—i————— GND
| L ——i- GND
UPA_DATA[97] UPA_DATA[S6] o —— VDD
\_| C_—2——=+ GND
UPA_ECC[3] ———e— 2 0 anp
UPA_ECC[2] ————71 ypp
UPA_ECC[1] ——— 2 GND
UPA_ECC[0] —— > —=1 GND
UPA_DATA[55] UPA_DATASY] ————=1-——— GND
| L c——=i VDD
UPA_DATA[53] UPA DATAS —— = -~ GND
\_| [52] —————=1{ &ND
UPA_DATA[51] UPA_DATA[50] —————n————— VDD
\_| ——+ GND
UPA_DATA[49] UPA_DATA[48] Y c—c—=+————————————— GND
- C_—2——+ GND
UPA_DATA[39] = 0 ypp
UPA_DATA[38] ————1" anD
UPA_DATA[37] ————— —  GND
UPA_DATA[36] ————— vpp
UPA_DATA[35] UPA_DATA[34] L oc—+ ——— GND
| L ——i GND
UPA_DATA[33] UPA_DATA32] L —+——— GND
| C_——2——+ VDD
UPA_DATA[23] UPA_DATAZZ] ————1F o= GND
\_L L_——2c——i GND
UPA_DATA[21] ————— - VDD
UPA_DATA[20] ——5——=1" anD
UPA_DATA[19] UPA_DATA[S] ————=1 .- GND
| 2 c——+ GND
UPA_DATA[17] UPA_DATA[16] e c—>——————————————— VDD
\_| L__———i GND
UPA_DATA[7] UPA_DATAS] e ——t——————— GND
\_ —=+ VDD
UPA_DATA[5] UPA DATAl ——+ - GND
| C_—c——i GND
UPA_DATA[3] ———— o G&np
UPA_DATA[2] >——+i— VDD
UPA_DATA[1] . —oc— 2 GND
) (Pin 319) UPA_DATA[0] —|— > ——1 GND (Pin 320)
(Pin 322) (Pin 325) *::W VDD (Pin 323)
) Co—
(Pin 328) —— (Pin 326) GND (Pin 329)

Figure 3. UPA Connector Pin-Out Assignment (Top)
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UltraSPARC™-I CPU Module
STP5111A 200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

! ——C__1— UPA_ADDRIg] (Pin 3
(Pin 5) GND (Pin2) GND —=—= = ADDRIEIENS - oa_anDR(S] (Pin 6)
. (Pin 8) VDD —t————— YPAADBDRIO] (Bin®) ™ 41 (Pin 12
(Pin 11) GND e R \_/ [11] (Pin 12)
GND +— UPA_ADDRI[12]
GND — UPA_ADDR[13]
VDD CORE ———C—1— UPA_ADDR[{4]
GND = — UPA_ADDR[15]
GND —————— UPA_ADDR[24] UPA ADDR
VDD_CORE — " — 5 \/ [25]
— GND _f——C_—— UPA_ADDRI26]
GND —c UPA_ADDR[27]
GND —i————— UPA_ADDR[28] UPA ADDR
VDD_CORE T \_/ [29]
— GND _——C—— UPA_ADDRI30]
GND — UPA_ADDRI[31]
VDD_CORE ————— — UPA_ADDR[35]
GND PR T UPA_ADDR_VALID
GND ———=C—1— UPA_REQ_OUT
GND — ] UPA_REQ_IN[0]
VDD_CORE —t—— == YPA_REQ_IN[1] UPA P REPLY
GND —M8MM ™ +—— \_F_ [3l
GND _L——C—— UPA_P_REPLY[4] UPA SC RE
VDD_CORE — = _SC_REQ_IN
— GND ———C—+— UPA_DATA_STALL
GND — TCLK
GND . ——C—+— TRST_L
VDD_CORE — == POWER_SET_POS
UPA PORT o111 POWER_OV 5 — POWER_SET_NEG ™S
~ - {——C 1 UPA_RESET_L
GND VDD_CORE +=—c— = — UPA_S_REPLY[3]
GND ———C—+— UPA_S_REPLY[4]
eaND o P T UPA_SPEEDI[2]
VDD CORE ———C_—1— UPA_SPEED[1]
GND — e e UPA_ECC[15]
GND —i————— UPA_ECC[14]
VDD_CORE — UPA_ECC[13]
- GND —+———=  UPA_ECC[12] UPA_ DATA
GND S — - [95]
GND —:%f UPA_DATA[24] UPA DATA
VDD_CORE — - [93]
— GND _——C—— UPA_DATA[®2]
GND oS GoRE 1 ——C_—+— UPA_DATA[90] (Pin 135) UPA_DATA[91]
(Pin1a7yanp (1 134 VDD_CORE —re0 —— = - UPA_DATA[89] (Pin 138)
) (Pin 140) GND —t——>—— — UPA DATABS] (Pin 141) DATAZS] (Pin 144)
(Pin143)GND —— P22 |
i — UPA_DATA[78] (Pin 147,
(Pin 4y anp (146 VOD_CORE =& PSR B0 e paragrz) i 150)
: (Pin 152) GND —t————1 UPA_DATA[76] (Pin 153) )
(Pin155) VDD_CORE — "~ — {——C UPA_DATA[75] (Pin 156)
- GND ———C—1— UPA_DATA[74]
GND —— ~— i ——C 3 UPA_DATA[73]
GND ———=C_—1— UPA_DATA[72]
VDD CORE —— —— {——C UPA_DATA[127]
- GND —t—C—— UPA _DATA[126]
GND o P T UPA_DATA[125]
VDD_CORE —t——>— 1 UPA _DATA[124]
GND o VPPPRE T UPA_DATA[123]
GND —t——=——— UPA DATA[122]
GND — ~ — i —C 3 UPA_DATA[121]
VDD ———C—1— UPA DATA[120]
GND —— TE = UPA_DATA[111]
GND ———=C_1— UPA_DATA[110]
vopo — P T UPA_DATA[109]
GND —i——C_1— UPA _DATA[108]
GND o P T e UPA_DATA[107]
GND —t————1— UPA_DATA[106]
vwp ——— " ——C 1 UPA_DATA[105]
GND ———5C—1 UPA _DATA[104]
aND P T UPA_ECC[7]
VDD ———C—— UPA_ECCl6]
GND —— PF e UPA_ECC[5]
GND ———=C_—1— UPA_ECC[4]
GND —— ] UPA_DATA[63]
VDD —i——C_—1— UPA DATA[62]
GND o VP T UPA_DATA[61]
GND —i——C_1— UPA_DATA[60]
vwp ———— i ——C 1 UPA_DATA[59]
GND ———C_—1— UPA_DATA[58]
GND AP T e UPA_DATA[57]
GND —L——C_—1— UPA_DATA[56]
VoD ——— e UPA_DATA[47]
GND _L——C—+— UPA_DATA[46]
GND —— T UPA_DATA[45]
VDD 41— UPA_DATA[44]
GND VP T UPA_DATA[43]
GND ———C"—— UPA DATA[42]
GND — — — {—C UPA_DATA[41]
VDD —L——C 11— UPA_DATA[40]
GND — "~ i ——C 7 UPA_DATA[31]
GND —t——C—— UPA DATA[30]
VoD —— — 7 i ——C UPA_DATA[29]
GND —+——C—1— UPA DATA[28]
GND —— e UPA_DATA[27]
GND ———C—1— UPA _DATA[26]
voo W UPA_DATA[25]
GND _.——C 11— UPA_DATA[24]
GND — i ——C UPA_DATA[15]
VDD —t——=C—— UPA DATA[14]
GND —— T~ i —C 3 UPA_DATA[13]
GND —i——C_—1— UPA_DATA[12]
1 N]5 R ol =t e UPA_DATA[11]
VDD _L——C—— UPA_DATA[10]
GND —— i ——C ] - UPA_DATA[9]
) (Pin 320) GND —L—— 1 UPA _DATA[g] (Pin 321) :
(Pin323) VDD ——— e 15r k7 PoS (i TDO (Pin 324)
) (Pin 326) GND ——&—— \ ¢ | (Pin .
(Pin329)GND — ~ TP E e UPA_CLK1_NEG (Pin

Figure 4. UPA Connector Pin-Out Assignment (Bottom)
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

STP5111A

UPA SIGNALS DESCRIPTION

System Interface

Signal Type Name and Function

UPA_ADDRI[35:0] 1/O | Packet switched transaction request bus. Maximum of 3 other masters and 1 system controller
can be connected to this bus. Includes 1-bit odd-parity protection.

UPA_ADDR_VALID /0 | Bidirectional radial UltraSPARC-I Bus signal between UltraSPARC-| and the System. Driven by
UltraSPARC-I to initiate UPA_ADDR transactions to the System. Driven by System to initiate
Coherency, Interrupt or Slave transactions to UltraSPARC-I. Synchronous to system clock.
Active high.

UPA_REQ_IN[2:0] | UltraSPARC-I system address bus arbitration request from up to 3 other UltraSPARC-| Bus
ports that might be sharing the UPA_ADDR. Used by UltraSPARC-I for the distributed
UPA_ADDR arbitration protocol. Connection to other UltraSPARC-| Bus ports is strictly
dependent on the Master ID allocation. Synchronous to system clock. Active high.

UPA_SC_REQ_IN | UltraSPARC-I system address bus arbitration request from the system. Used by UltraSPARC-|
for the distributed UPA_ADDR arbitration protocol. Synchronous to system clock. Active high.

UPA_S_REPLY[4:0] | UltraSPARC-I system Reply packet, driven by SC_UP to the UPA port. Synchronous to system
clock.

UPA_DATA_STALL | Driven by SC_UP to indicate whether there is a data stall.

UPA_P_REPLY[4:0] (o] UltraSPARC-| system reply packet, driven by UltraSPARC-I to the system. Synchronous to
system clock.

UPA_DATA[127:0] 1/0 | UPA Interconnect Data bus.

UPA_ECC[15:0] /0 | ECC bits for the data bus. 8-bit ECC per 64-bits of data.

UPA_ECC_VALID | Driven by SC_UP to indicate ECC is valid for the data on the UPA interconnect data bus.

UPA_REQ_OUT o] Arbitration request from this module. Active high.

UPA_PORT_ID[1:0] | Module’s identification signals.

Clock Interface
Signal Type Name and Function

UPA_CLK][1:0]_POS | UPA Interconnect Clock. Two copies are provided, one for each UDB.

UPA_CLK][1:0]_NEG

CPU_CLK_POS | Differential Clock inputs to the clock buffer on the module.

CPU_CLK_NEG

UPA_RATIO | Sets the clock divider mode. Set to “0” for 2:1 UPA ratio, and “1” for 3:1 UPA ratio.™

UPA_SPEED[2:0] (o] Encodes the maximum operating speed of the module, set to “011”.

1. Contact Sun Field Engineering for information on operating the STP5111 with a 3:1 UPA ratio.

July 1997
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STP5111A

UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

JTAG/Debug Interface
Signal Type Name and Function

TDO O IEEE 1149 test data output. A three-state signal driven only when that TAP controller is in the
shift-DR state.

TDI | IEEE 1149 test data input. This pin is internally pulled to logic one when not driven.

TCLK | IEEE 1149 test clock input. This pin if not hooked to a clock source must always be driven to
a logic 1 or a logic 0.

T™MS | IEEE 1149 test mode select input. This pin is internally pulled to logic one when not driven.

TRST_L | IEEE 1149 test reset input (active low). This pin is internally pulled to logic one when not
driven.

Initialization Interface

Signal Type Name and Function
UPA_RESET_L | Driven by SC_UP for POR (power-on) resets and on fatal system reset. Asserted
asynchronously. Deasserted synchronous to system clock. Active low.
UPA_XIR_L | Driven to signal externally initiated reset (XIR). Actually acts like a non-maskable interrupt.
Synchronous to system clock. Active low, asserted for one clock cycle.
Misc. Signals
Signal Type Name and Function
TEMP_SENSE_NEG (o] Connected to a thermistor next to the CPU package.
TEMP_SENSE_POS
POWER_SET_POS (0] POWER_SET_NEG is tied to GND on the module. POWER_SET_POS is connected to GND

POWER_SET NEG

via a 3.83K ohm resistor. Useful for Vpp corg reference.

POWER_o0V

Connected to GND via an 866 ohm resistor. Useful for GND reference.

SUN MICROELECTRONICS July 1997
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

STP5111A

CLOCK DISTRIBUTION

This section describes how the various clocks are distributed on the module. Both routing topology and clock
termination are discussed.

The JTAG TCK signal is distributed to UDB, SRAMs and UltraSPARC-I. Each UDB will receive a separate
UPA clock from the system. The UPA_CLK[0]_POS and UPA_CLKJ[0]_NEG are also connected to the UltraS-
PARC-I to generate a phase signal for determining the phase relationship between the CPU clock and UPA
clock. The phase signal at UltraSPARC-I pin will be 800 ps earlier than the system clock signals at UDB pins.
Trace lengths for UDB clocks are adjusted for equal delay from the connector.

The CPU clock is delivered to a 10ELV111 clock buffer chip and redistributed to the UltraSPARC-I and nine
SRAMs. CPU and SRAM trace lengths from the MC10ELV111 are adjusted so that SRAMs are clocked 450 ps
earlier than UltraSPARC-I. The rising edge of the UPA clock will always line up with the CPU clock with min-

imal skew. The CPU clock trace length on this module is 16.2”. The UPA clocks trace length on this module are
7.6”.

MC10ELV38
System Clock Source

f /2

MC10ELV11

¢ I

uDB uDB UDB uDB

SRAM SRAM SRAM SRAM
SRAM SRAM E SRAM SRAM 3
o 2
SRAM SRAM MC10ELV11 % SRAM SRAM MC10ELV11 %
SRAM SRAM | 5 SRAM SRAM | 5

SRAM SRAM

UltraSPARC-| UltraSPARC-|
Module 0 Module 1

Figure 5. Module Clock Distribution

TABLE 2: Clock Skew Between Different Chips

Clock Skew Worst Case Skew
CPU clk to UDB clk 500 ps
CPU clk to system ASIC clk 500 ps
UDB clk to system ASIC clk 500 ps
July 1997 SUN MICROELECTRONICS 9
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UltraSPARC™-I CPU Module
STP5111A 200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings™

Symbol Parameter Rating Units
Vop Supply voltage range for I/O -0.5t0 4.6 \
Vbb_core Supply voltage range for CPU core -0.5t0 4.6 \
\ Input voltage range™ -0.5toVpp+ 05 \
Vo Output voltage range -0.5to Vpp + 0.5 \
Ik Input clamp current (V, <0 or V, > Vpp) +20 mA
lok Output clamp current (Vg < 0 or Vg > Vpp) +50 mA

Current into any output in the low state 50 mA
Tsta Storage temperature -20 to 90 °C

1. Operation of the device at values in excess of those listed above will result in degradation or destruction of the device. All voltages
are defined with respect to ground. Functional operation of the device at these or any other conditions beyond those indicated under
“recommended operating conditions “is not implied. Exposure to absolute-maximum-rated conditions for extended periods may
affect device reliability.

2. Unless otherwise noted, all voltages are with respect at Vgs.

Recommended Operating Conditions

Symbol Parameter Min Typ Max Units
Vop Supply voltage for I1/0 3.2 3.3 3.4 \
Vbb_core Supply voltage for the CPU core 3.2 3.3 3.4 \
Vgs Ground - 0 - \'
ViH High-level input voltage 2.0 - Vpp + 0.2 \
ViL Low-level input voltage -0.3 - 0.8 \
loH High-level output current - - 10 mA
loL Low-level output current - - 10 mA
Ta Operating ambient temperature 0] - 40 M °C

1. The preliminary maximum case temperature (measured on the case, in the middle of the package) is limited to 90 °C when the
UltraSPARC-1 is at 10K feet.
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs STP5111A

DC Characteristics

Symbol Parameter Conditions Min Typ | Max | Units
Vou High-level output voltage Vpp = Min, gy = Max 24 - - \
VoL Low-level output voltage Vpp = Min, Ig = Max - - 0.4 \
lec Supply current for Vpp Vpp = Max - 7 12 A
lcc_core Supply current for Vpp_core Vpp_core = MAX - 5 7 A
loz High-impedance output current Vpp=Max, Vg =24V - - 20 pA

(Outputs without pull-ups) Vpp = Max, Vg =04 V _ — 20 pA
High-impedance output current Vpp = Max, Vg = Vgg to Vpp - - 250 uA
(Outputs with pull-ups)
Iy Input current (inputs without pull-ups) | Vpp = Max, V,=Vggto Vpp -20 - 20 uA
Input current (inputs with pull-ups) Vpp = Max, V| = Vggto Vpp - - -250 uA
Power consumption

The UltraSPARC-I requires two Vpyp supply voltages. Vpp and VbD_core are currently required to be 3.3V Q
#100 mV. The Vpp cogrg supply should be programmable to allow for upgrades to higher speed modules. The
estimated maximum power consumption of the STP1030A is 30 Watts @ 200 MHz.
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

STP5111A

TIMING SPECIFICATIONS

UPA Timing Specification

Preliminary timing specifications for the Module are specified at the edge connector pins in a typical system

shown in Figure 6.

Edge Connector

UDB Driver
3.1nH
[> Trace 1 oo Trace 2
T.O pF1.0 plT Edge Connector
via 0.6 pF 31nH
1 Trace 3 ro-a\ Trace 4
A 1 L
o
Ea TAO pF1.0 pr
o via 0.6 pF
o
° —HL -
o
E)
7pF g T
I 4 Measure point for BMX g
BMX BGA Package Loading
n
7pF g =
T
Measure point for CPU \\/ﬂl

UDB of Second Module
Package Loading

Worst Case: 7, = 58Q, Tp = 190 psfinch, Trace 1 Length = 4.7”, Trace 2 Length = 0.6", Trace 3 Length = 1.2", Trace 4 Length =4.7"
Best Case:Z = 47Q, Tp = 170 psfinch, Trace 1 Length = 2.0", Trace 2 Length = 0.2", Trace 3 Length = 0.2”, Trace 4 Length = 2.0”

Figure 6. UPA Module Loading for SYS_DATA, SYS_ECC
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TABLE 3: Setup and Hold Time Specifications

UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

STP5111A

200 MHz™
Symbol Description Waveform Min Max Unit
tsu SYS_DATA[127:0] setup time 1 3.9 - ns
tsu SYS_ADDR][35:0] setup time 1 2.9 - ns
tsu SYS_ECC[15:0] setup time 1 3.9 - ns
tsu S_REPLY[3:0] setup time 1 4.4 - ns
th SYS_DATA[127:0] hold time 1 0.7 - ns
th SYS_ADDR][35:0] hold time 1 0.6 - ns
th SYS_ECC[15:0] hold time 1 0.3 - ns
th S_REPLY[3:0] hold time 1 0.6 . ns
1. These timing parameters are referenced to the receiver clock input pin on this module.
TABLE 4: Propagation Delay, Output Hold Time Specifications
200 MHz ™
Symbol Description Waveform Min Max Unit
tp SYS_DATA[127:0] clk to out 2 - 6.1 ns
tp SYS_ADDR][35:0] clk to out 2 — 3.1 ns
tp SYS_ECC[15:0] clk to out 2 - 6.1 ns
toh SYS_DATA[127:0] clk out 2 1.1 - ns
toh SYS_ADDR][35:0] clk out 2 0.0 - ns
toh SYS_ECC[15:0] clk out 2 14 — ns
1. These timing parameters are referenced to the driver clock input pin on this module.
Timing Measurement Waveforms
Clock_1 24V Clock_1 2.4V
Clock ><: 1.6V Clock 1.6V
sy > 24V 2.4V
Data Input f.ov 3& 2.0V RisingOIlEJ:ipgufi
0.4V 0.4V
tsu H 24V ) 2.4V
0.4V 0.4V
Waveform 1 Waveform 2
Figure 7. LVTTL Voltage Waveforms
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UltraSPARC™-I CPU Module
STP5111A 200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

MECHANICAL SPECIFICATIONS
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs STP5111A

THERMAL SPECIFICATIONS

The maximum junction temperature (T;) specification is 105 °C, which is equivalent to the maximum case
temperature (T¢) of 90 °C for the UltraSPARC-I CPU. T can be obtained from the following relationship:

Te=Ta +Pgq x 0,

where T, is the ambient air temperature, P4 is the power dissipation, and the case-to-air thermal resistance
(8,) for the CPU with a heat sink are listed in the table below.

Thermal Resistances
Air Flow (ft./min)
200 300 400 500
6.5 (CC/W) 1 1.41 1.09 0.95 0.88
6.5 (°C/W) & 1.15 0.98 0.88 0.81

1. Free-stream airflow.
2. Ducted airflow.

TESTABILITY

The UltraSPARC-I module implements the IEEE 1149.1 standard to aid in board level testing. Boundary Scan
Description Language (BSDL) is available for the device.
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UltraSPARC™-I CPU Module
STP5111A 200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs

JTAG (IEEE 1149.1) TIMING
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Figure 8. Voltage Waveforms - Setup and Hold Times
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Figure 9. Voltage Waveforms - Propagation Delay Times
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UltraSPARC™-I CPU Module
200 MHz UltraSPARC-I+ 1 MB E-Cache + UDBs STP5111A

ORDERING INFORMATION

Part Number Speed Description

STP5111AUPA-200 | 200 MHz CPU, [ 200 MHz CPU Bus, 100 MHz UPA module with UltraSPARC-| (STP1030A),
100 MHz UPA | 1 MB SRAMSs, and UDBs.

Document Part Number: 802-7433-02
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