SiT92315

20 Output DB2000QL Equivalent with 85 Q Terminations

| PRELIMINARY | m . .
Time

Description Features

The SiT92315 is a HCSL-LP, 20 Output differential Fan-Out u
buffer that meets or exceeds all the performance -
requirements of the Intel DB2000QL specification. They are

suitable for PCI-Express Gen 1-6 or QP/UPI applications.

SiT92315 offers three modes to control all the 20 outputs.
We can control the outputs either through the SMBus
interface or the Side Band Interface or Output Enable pins.

It is packaged in a compact LGA package and uses a
standard pin configuration.

Nomenclature
SiT92315: 20 Output, 80 Pin, 6 mm x 6 mm .

Applications .

= Micro-server and Tower Server

= Rack server

= Storage area network and host bus adapter card
= Network attached storage

= SSDs

HCSL-LP outputs with Zo =85 Q
Saves power and board space — no termination
resistors required
Supports PCle and QPI applications
Spread spectrum compatible; tracks spreading input
clock for low EMI
Additive phase jitter
= Fclk = 100 MHz (10k-20M) band ~ 50fs (Typical)

= Fclk = 100 MHz after PCIE Gen5 (CC) filter
~12fs RMS

= Fclk = 100 MHz after PCIE Gené filter ~8fs RMS
Additive phase jitter after DB2000Q filter ~10fs RMS
(typical)
Programmable output slew rate control
Output to Output Skew < 50 ps
3.3 V core and 10 supply voltages
Hardware-controlled low power mode (PDN)
Current consumption: 175 mA Typical with all
20 outputs enabled at 100 MHz, driving a 10 inch
T line and 2 pF load on each output
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Figure 1. SiT92315 Functional Overview
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Ordering Information

SiT92|315A_I_—XYYYYY—_Fr’

Part Family Packaging

“SiT92315” “N”: 500 u Tape & Reel
“P”: 4 ku Tape & Reel

Revision Letter
H [1.2]
“A” is the revision of Silicon Customer Ordering Code

L Serial ID corresponding to user specified,
factory preprogrammed Start Up Default
configuration

Temperature Range
“1”: Industrial, -40°C to 85°C

Notes:
1. X="A"and “B” customer device, “C” to “Z” reserved.
a. A:Denotes blank devices;
b. B: Denotes Pre-configured devices, contact SiTime for the specifics
2. Y=0.9, A...Z for custom serial ID.
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Electrical Characteristics

Table 1. Absolute Maximum Ratings

Parameter Conditions
Supply Voltage Input Supply VDDIN 3.63 \%
Core Supply VDD

Output Bank Supply Voltage Output Driver Supply VDDO 3.63 \Y

Input Low Voltage VIL GND-0.5 \Y

Input High Voltage Except for SMBus interface VIH VDD+0.5 \Y

Input High Voltage SMBus clock and data pins VIHSMB 3.6 \Y

Storage Temperature Ts -65 150 °C
Junction Temperature Tj 125 °C
ESD (Human Body Model) JESD22A-114 ESDngm 2000 \Y

ESD(Charge Device Model) ESDcom 500 \Y,

Latch Up JEDEC JESD78D LU 100 mA
Moisture Sensitivity Level MSL 3

Notes:

1. Exceeding maximum ratings may shorten the useful life of the device.
2. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or at any other conditions beyond those indicated under the DC Electrical Characteristics is not implied. Exposure to
Absolute-Maximum-Rated conditions for extended periods may affect device reliability or cause permanent device damage.

Table 2. Recommended Operating Supply and Temperature

Parameter Conditions Symbol Min Typ Max Units
Input Supply Voltage VDDIN 2,97 33 3.465 \%
Core Supply Voltage VDD 2.97 3.3 3.465 \%
Output Supply Voltage VDDO 2.97 3.3 3.465 \%
Ambient Temperature Ta -40 85 °C
Junction Temperature Tj 125 °C
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Table 3. Electrical Characteristics

Parameter Conditions
Operating Supply Current Input Supply Current, IDDvopin 7 8.6 mA
fo=100 Mhz
Core Supply Current, IDDvpbp 20 36 mA
Fo=100 Mhz
Output Supply Current per Driving a 10in T-line IDDvbpo 7.7 9 mA
output terminated with 2 pF cap at
100 MHz clock
Power Down Current Input Supply Current IDDvopin 1 20 uA
Core Supply Current IDDvpbp 3.3 4 mA
Output Driver Supply Current IDDvopo 12 14 mA
Input Control Pin Characteristics
Input Leakage Current GPIOs with internal Pull down liH 50 HA
forced to VDD
GPIOs with internal Pull up I -50 uA
forced to O
Input high voltage — Logic VIH 0.7xVDD \
Inputs
Input low voltage — Logic VIL 0.3xVDD \%
Inputs
Input High Voltage, Tri level VIH, TRILVL 0.75xvVDD VDD \%
Inputs
Input Mid Voltage, Tri level ViMTRILVL 0.4xVDD 0.5xVDD 0.56xVDD \
Inputs
Input Low Voltage, Tri level VL, TRILVL 0 0.25xvDD \Y
Inputs
Internal Pull-down Rpulidown 200 KQ
resistance
Pin Inductancel Lein 7 nH
Capacitancelt2 Logic Inputs, except DIF_IN Cin 4.5 pF
DIF_IN differential clock inputs CINDIF_IN 2.7 pF
Output pin capacitance Cour 4.5
Traulld Fall time of control inputs tr 5 ns
Trisel® Rise time of control inputs tr 5 ns
Notes:

1. Guaranteed by design and characterization, not 100% tested in production.

2. DIF_IN input.

3. Control input must be monotonic from 20% to 80% of input swing.

Table 4. Input Clock Characteristics
Unless otherwise specified: VDD = 3.3 V £ 5%, VDDO = 3.3 V +5%, -40 °C < TA < 85°C, CLKin driven differentially.

Parameter Conditions

Input frequency range Feikin 1 400M Hz
Peak differential input VID 0.1 \Y
voltage swing

Input Slew Rate - CLKin Measured differentially dv/dt 0.2 4 Vins
Input Leakage Current VIN = VDD, VIN = GND IIN -5 5 UuA
Input Duty Cycle Measurement from differential dtin 50 %

waveform
Input Crossover Voltage Crossover voltage 0.1 0.9 \%

Note:

1. Additive jitter performance depends on the input slew rate. Higher input slew rate often will result in lower additive jitter.
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Table 5. Output Clock Characteristics (HCSL-LP) at 100 MHz
Ta = Tcowm; Supply Voltage VDD = 3.3 V 5%

Parameter Conditions
Slew rate Scope averaging on Trt 2 4 Vins
Slew rate matching Slew rate matching, AT 20 %
Scope averaging on
Voltage High Statistical measurement on VHigh 650 800 950 mvV

single-ended signal using
oscilloscope math function.
(Scope averaging on)

Voltage Low Viow 0 20 mvV
Max Voltage Measurement on single ended Vimax 870 1055 1\%
signal using
Min Voltage absolute value. Ve 125 33 29
(Scope averaging off)
Crossing Voltage (abs) Scope averaging off Veross_abs 365 457 541 mV
Crossing Voltage (var) Scope averaging off A-Vcross 19 28 mV
Clock Stabilization!1.2] From VDD power-up and after Tstas 1.0 1.8 ms

input clock stabilization or de-
assertion of PDb to 1% Clock

OEb Latency!%:23] DIF starts after OEb assertion tLaToED 2 3 Clocks
DIF stop after OEb
de-assertion
Tdrive_PDbl(3! DIF output enable after torvPDL 76 300 us
CKPWRGD_PDN assertion
Differential Impedance! Zoire 80 85 90 Q
Notes:

1. Guaranteed by design and characterization, not 100% tested in production.
2. Control input must be monotonic from 20% to 80% of input swing.

3. Time from deassertion until outputs are > 200mV.

4. Measured at Von/VoL

Table 6. SMbus Electrical Parameters
Ta = Tams. Supply voltages are per normal conditions. See Test loads for loading conditions.

Parameter Conditions ‘ Symbol

SMBus Input Low Voltage ViLsme 0.3xvVDD \%
SMBus Input High Voltage ViHsms 0.7xVDD VDD \%

lon=-2 mA Vonsme 0.75xVDD \Y
SMBus Output Voltage

lo.=2 mA VoLsvs 0.25xVDD \Y
SCLK/SDATA Rise Time tr 1000 ns
SCLK/SDATA Fall Time te 300 ns
SMBus Operating Frequency fsms 4 400 kHz

Table 7. Skew and Differential Jitter Parameters

Parameter Conditions

CLKINX, Input-to-Output Skew in tro 0.55 0.73 0.91 ns

CLKOUTx[12456.7 nominal value @ 25°C, 3.3 V

CLKINX, Input-to-Output Skew Variation Tep_pRIFT 1.0 1.65 ps/°C

CLKOUTx [126738] across temperature

DIF[256.7] Output-to-Output Skew across tsKEW_ALL 25 50 ps
all outputs

Duty Cycle Distortion [358] Measured differentially, tocp -0.7 0.1 0.7 %
@100 MHz

Notes:

1. Guaranteed by design and characterization, not 100% tested in production.

2. Differential cross-point to differential cross-point measurement.

3. The difference in Duty Cycle between the output and input clock is referred as Duty Cycle Distortion

4. Mean Value measured through scope averaging.

5. Measured from differential waveform.

6. Measured into fixed 2pF load cap. Input to output skew is measured at the first output edge following the corresponding input.
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7. All input-to-output specs refer to the timing between an input edge and the specific output edge created by it.
8. This is the amount of input-to-output delay variation with respect to temperature.

Table 8. Phase Jitter Parameters-PCle Common Clocked(CC) Architecture

Parameters Conditions
PCle Gen 1 1234 tiphpcieci-cc 1 2 ps (p-p)
234 - Input slew

PCle Gen 2 HF 123 tipheciec2-cc rate = 3.5 0.080 0.133 ps rms
PCle Gen 3123 tjph - 0.032 0.049 S rms

Additive Phase Jitter IPTpcrecs oo . Vins. ) P
PCle Gen4lt23] tiphpcieca-cc Differential 0.032 0.049 ps rms
PCle Gen5[23 tiphrcieas. input swing 0.013 0.019 s rms

JP PCleG5-CC > 1600 mV P
PCle Gen6!23 tiphrcies-cc 0.009 0.012 ps rms

Notes:

1. Applies to all the differential outputs, guaranteed by design and characterization.

1. Applies to all the Outputs when driven by a low phase noise source SiT95315

. Additive RMS Jitter Measurements were made using DSA90804A with a minimum sampling rate of = 40GSa/s with the waveform covering 90% of the DSO

screen. All the post processing the DSO is disabled to decrease the additional jitter impact from oscilloscope. Broadband oscilloscope noise is also

minimized in the measurement.

Additive jitter for RMS values is calculated by solving the equation for b [ b=sqrt(c"2-a*2) where ‘a’ the rms input jitter and “c” is the rms total jitter.

4. Input to SiT92315 is fed using low phase noise source SiT95315, SiT92315 is configured as 100MHz LPHCSL Output Driver [VDDOx = 3.3 V] and fed to the
channels of DSA90804A using the exact measurement set up.

5. Common input conditions: Differential Input swing: 1600 mV; Differential Input slew rate>=3.6 V/ns

Table 9. Thermal Characteristics of SiT92315

N

w

Thermal Metric SiT92315 Units
0_JA Junction to ambient thermal resistance, flow =0 m/s 40.84
0_JA Junction to ambient thermal resistance, flow =1 m/s 36.2
0_JA Junction to ambient thermal resistance, flow =2 m/s 35.3
0_JB Junction to board 37.2 o
0_JC Junction to case 30.5
w_JT Junction to top characterization parameter 21.26

Notes:
1. Thermal characteristics of the SiT92315 is based on 4 layer 2S2P PCB, as per JEDEC standards. PCB center land with 20 vias to top internal plane on PCB.
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1 2 3 4 5 6 7 8 9 10 11 12
CLKOUT17P|CLKOUT16N| CLKOUT16P |CLKOUT15N| CLKOUT15P|CLKOUT14N|CLKOUT14P|CLKOUT13N| CLKOUT13P|CLKOUT12N| CLKOUT12P [CLKOUT11N
CLKOUT17N|  vDDO NC | SADRO_tri NC VDD NC | SADR1_tri NC OEb12 VDDO  |CLKOUT11P
CLKOUT18P NC OEb11 |CLKOUT10N
CLKOUT18N|  NC NC  |CLKOUT10P
b10/
CLKOUT19P| SB_EN sggr_il?nn OEh?
CLKOUTI9N|  NC NC | CLKOUT9N
SiT92315
CLKINP NC NC | CLKOUT9P
CLKINN | VDDIN OEb8 | CLKOUTSN
CLKOUTOP | NC NC | cLKouTsP
EPAD is GND
CLKOUTON|  NC OEb7 | CLKOUT7N
CLKOUT1P | VDDO NC SMBDAT | SMBCLK NC NC  [OEbS/DATA|  NC | OEb6/CLK | VDDO |CLKOUT7P
CLKOUTIN | CLKOUT2P | CLKOUT2N | CLKOUT3P | CLKOUT3N CKf;’{,'LGD CLKOUT4P | CLKOUT4N | CLKOUTSP | CLKOUTSN | CLKOUT6P | CLKOUT6N
1 2 3 4 5 6 7 8 9 10 11 12
Figure 2. SiT92315 Top View
Table 10. Detailed Pin Description
Pin Name Pin No. 1/0 Type Description
VDDO B2, B11, L2, L11 PWR Power Supply for the Output Drivers, nominal 3.3 V
VDD B6 PWR 3.3 V power for the analog Core.
VDDIN H2 PWR 3.3 V power for differential input clogk (recglver). This VDP should be treated as an
analog power rail and filtered appropriately.
SADRO tri B4 I, PU/PD, SMBUS address strap pin. There is a 3 level input decoding on this pad. It has a pull-
- PDT up/pull-down resistors to bias to VDD/2.
When asserted, this pin disables the output enable pins ceding control of the output
enables to the Side-Band Interface pin(E11). It has a internal pull-down resistor.
SB_EN E2 I, PD, PDT . . . . . .
- 0 = OE pins and SMBus enable bits controls OE pins; Side-Band interface disabled
1 = Side-Band Interface controls OE pins; OE pins and SMBus enable bits disabled
SMBDAT L4 1/0, PDT Data pin of SMBUS circuitry, 3.3 V tolerant
SMBCLK L5 1/0, PDT Clock pin of SMBUS circuitry, 3.3 V tolerant
SADRI tri B8 1, PU/PD, SMBUS address strap pin. There is a 3 level input decoding on this pad. It has a pull-
- PDT up/pull-down resistors to bias to VDD/2
CLKINP Gl | 0.75 V differential true input
CLKINN H1 | 0.75 V differential complementary Input
CLKOUTOP Ji 0.75 V differential true clock output
CLKOUTON K1 0.75 V differential complementary clock output
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Pin Name Pin No. 1/0 Type Description
CLKOUT1P L1 0.75 V differential true clock output
CLKOUTIN M1 0.75 V differential complementary clock output
CLKOUT2P M2 (0] 0.75 V differential true clock output
CLKOUT2N M3 (0] 0.75 V differential complementary clock output
CLKOUT3P M4 (0] 0.75 V differential true clock output
CLKOUT3N M5 (0] 0.75 V differential complementary clock output
Input notifies device to sample latched inputs and start up on first high assertion. Low
CKPWRGD_PDN M6 I, PD, PDT enters Power Down mode, subsequent high assertions exit Power Down mode. This pin
has internal pull-down resistor.
CLKOUT4P M7 (0] 0.75 V differential true clock output
CLKOUT4N M8 o 0.75 V differential complementary clock output
CLKOUTS5P M9 (0] 0.75 V differential true clock output
CLKOUT5N M10 (e} 0.75 V differential complementary clock output
Active low input for enabling Clock pair 5 when in OE mode and the Data pin when in
Side-Band Interface mode. This pin has an internal pull-down.
OEb5/DATA L8 I, PD, PDT .
1 = disable outputs,
0 = enable outputs
CLKOUT6P M11 O 0.75 V differential true clock output
CLKOUT6N M12 (e} 0.75 V differential complementary clock output
Active low input for enabling Clock pair 6 when in OE mode and enables Clock pin when
in Side-Band Interface mode. This pin has an internal pull-down.
OEb6/CLK L10 I, PD, PDT .
1 = disable outputs,
0 = enable outputs
CLKOUT7P L12 O 0.75 V differential true clock output
CLKOUT7N K12 (e} 0.75 V differential complementary clock output
Active low input for enabling Clock pair 7. This pin has an internal pull-down.
OEb7 K11 |, PD, PDT 1 = disable outputs,
0 = enable outputs
CLKOUT8P Ji2 (0] 0.75 V differential true clock output
CLKOUTS8N H12 O 0.75 V differential complementary clock output
Active low input for enabling Clock pair 8. This pin has an internal pull-down.
OEb8 H11 I, PD, PDT 1 =disable outputs,
0 = enable outputs
CLKOUT9P G12 O 0.75 V differential true clock output
CLKOUTY9N F12 O 0.75 V differential complementary clock output
Active low input for enabling Clock pair 9. This pin has an internal pull-down. 1 = disable
OEb9 E12 I, PD, PDT outputs,
0 = enable outputs
CLKOUT10P D12 (0] 0.75 V differential true clock output
CLKOUT10N C12 (0] 0.75 V differential complementary clock output
Active low input for enabling Clock pair 10 in OE mode or the SHFT_LDN pin in Side-
Band Interface mode. This pin has an internal pull-down.
OEb10/SHFT_LDN El1 I, PD, PDT .
. 1 = disable outputs,
0 = enable outputs
CLKOUT11P B12 (0] 0.75 V differential true clock output
CLKOUT11IN Al12 (0] 0.75 V differential complementary clock output
Active low input for enabling Clock pair 11. This pin has an internal pull-down. 1 = disable
OEb11 Cl1 I, PD, PDT outputs,
0 = enable outputs
CLKOUT12P All (0] 0.75 V differential true clock output
CLKOUT12N A10 (0] 0.75 V differential complementary clock output
OEb12 B10 I, PD, PDT Active low input for enabling Clock pair 12. This pin has an internal pull-down. 1 = disable
outputs,
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Pin Name Pin No. 1/0 Type Description
0 = enable outputs
CLKOUT13P A9 O 0.75 V differential true clock output
CLKOUT13N A8 O 0.75 V differential complementary clock output
CLKOUT14P A7 O 0.75 V differential true clock output
CLKOUT14N A6 O 0.75 V differential complementary clock output
CLKOUT15P A5 O 0.75 V differential true clock output
CLKOUT15N A4 O 0.75 V differential complementary clock output
CLKOUT16P A3 O 0.75 V differential true clock output
CLKOUT16N A2 O 0.75 V differential complementary clock output
CLKOUT17P Al O 0.75 V differential true clock output
CLKOUT17N B1 O 0.75 V differential complementary clock output
CLKOUT18P C1 o 0.75 V differential true clock output
CLKOUT18N D1 (0] 0.75 V differential complementary clock output
CLKOUT19P E1l (e) 0.75 V differential true clock output
CLKOUT19N F1 (e) 0.75 V differential complementary clock output
B3, B5, B7, B9, C2,
D2, D11, F2, F11,
NC G2, G11, J2,J11, N/A No Connection. Recommended to be grounded.
K2,
L3, L6, L7, L9,
EPAD GND Ground

Notes:

1. PU is weak Pull Up with 120 kQ resistor

2. PD is weak Pull Down with 120 kQ resistor

3. PU/PD is weak Pull Up/Pull down with 120 kQ resistor

4. PDT (Power Down Tolerant) pins can be driven when the device is powered down without accidentally waking up the device
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Functional Description to PCle endpoints. The clock generator may either be a
Typical Application discrete clock generator, or it may be integrated in a larger
component such as a Platform Controller Hub (PCH) or

Figure 3 shows a SiT92315 typical application. In this =
application processor.

application, a clock generator provides a 100-MHz
reference to the SiT92315 which then distributes that clock

HCSL-LP HCSL-LP
PCle Clock - SiT92315 SR N
Generator 20 HCSL-LP Output Buffer PCle Devices
20 outputs

i e I |

1

1

SMBus Side-Band OE :
Control Interface Control '
1

1

1

Control Interface

Figure 3. Typical Application Diagram

Parameter Measurement Information

DUT 85 Q Diff,10 Inches

CK- 1 High
4]'—{ —O—9 Impedence
== <1pF Probe
2 pF =

K+ | | == <1pF ; GND
[ :

v

=
15}
S
=
e}

Figure 4. AC Test Mode (Referencing Intel DB2000QL document)

0.75V
850
oK+ R1=47Q SMA
MWW O
0.75V R2=1470Q
DUT
85Q |—>
K- R1=47Q GND SMA
MW O
R2=147Q
GND 50Q

Figure 5. DC Simulation Mode (Referencing Intel DB2000QL Document)
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Rs=0Q

SMA Cable
Low Noise Phase Noise
Differential SiT92315 85 Q Differential BALUN
Clock Meter
SMA Cable

Figure 6. Phase Noise Measurement Setup

Table 11. Output Control SBEN =0

Traditional Interface Side Band interface Outputs
CKPWRGD_PDN OEXx bit Byte [2:0] \ OExb Pin MASKx Byte [10:8] DIFx
0 X X X X X Low/Low
0 X X X Low/Low
1 Running 1 0 X X Running
1 1 X X Low/Low
1 0 X X Stopped
1 Stopped
1 1 X X Low/Low

Table 12. Output Control SBEN =1

Traditional Interface Side Band interface Outputs
| OEX bit Byte [2:0] OExb Pin MASKx Byte [10:8]
0 X X X X X Low/Low
X X 0 0 Low/Low
1 Running X X 0 1 Running
X X 1 X Low/Low
X X 0 1 Stopped
1 Stopped
X X 1 X Stopped

Power Good Assertion and De-assertion

Power Good (CKPWRGD_PDN) is asserted high and de-
asserted low. De-assertion of CKPWRGD_PDN (pulling the
signal low) is equivalent to indicating a power down
condition. CKPWRGD_PDN (assertion) is used by the
DB2000QL to sample initial configurations such as SA
selections.

After CKPWRGD_PDN has been asserted high for the first
time, the pin becomes a PWRDNB (Power Down) pin that
can be used to shut off all clocks cleanly and instruct the
device to invoke power savings mode. PWRDNB is a
completely asynchronous active low input.

When entering power savings mode, PWRDNb should be
asserted low prior to shutting off the input clock or power to

ensure all clocks shut down in a glitch free manner. When
PWRDND is de-asserted high, all clocks will start and stop
without any abnormal behavior and will meet all AC and DC
parameters.

NOTE: The assertion and de-assertion of PWRDNb is
asynchronous.

Warning: Disabling of the CLKIN input clock prior to the
assertion of PWRDNDb is an undefined

mode and is not recommended. Operation in this mode may
result in glitches.
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Power Good De-Assertion

When PWRDNb is sampled low by two consecutive rising edges of CLKINN, all differential outputs must be held Tri-stated on
the next CLKINN high to low transition.

CKPWRGD_PDN \

CLkiNp — L A .

CLKINN

Figure 7. Power Good Assertion

Power Good Assertion

CKPWRGD_PDN must not be asserted to the clock buffer before VDD reaches VDDmin. Prior to VDDwn it is recommended to
hold PWRGD low (less than 0.5V).

VDDmin
3.3V-5%

1

1

]

]

1 PWRGD
:should not
, be

| asserted
I before
| VDD
| reaches
: VDDwmin
1
1
]

VDD3P3 PWRGD should be < 0.5 V until VDD is valid

CKPWGRD_PDN

Figure 8. Power Good vs VDD3P3 relationship

The power-up latency in TsrasLe is to be less than 1.8 ms. All differential outputs stopped in a Tri-state condition
This is the time from the valid CLKINx input and the resulting from power down must be driven high in less than
assertion of the PWRGD signal until the output of the stable 300 ps of the PWRGD assertion to a voltage greater than
clocks from the buffer chip. 200 mV.
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<—T stapLe——>
<1.8ms

CKPWRGD_PDN 4/6

CLKINP

CLKINN

Torive_pbb
< 300ps; > 200 mV

Figure 9. Power Good Assertion
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SMBus Parameters

Table 13. SMBus Address Selection

(SADRl_trTgADRO_tri) SVIBHS ACCIESS
00 D8
oM DA
01 DE
MO c2
MM c4
M1 c6
10 cA
M cc
11 CE

Output Enable Control

Traditional Method

SiT92315 with 20 outputs, has two methods for enabling
and disabling outputs. The traditional method of OEb pins
and SMBus output enable bits. Outputs 5 through 12 have
dedicated output enable pins and each of the 20 outputs
have dedicated SMBus output enable bits in Bytes[0:2] of
the SMBus register set.

Side-Band Interface

The second method is a simple 3-wire serial interface
referred to as the Side-Band Interface (SBI). This interface
consists of DATA, CLK and SHFT_LDN pins. When the
SHFT_LDN pin is high, the rising edge of CLK can shift
DATA into the shift register. After shifting data, the falling
edge of SHFT_LDN clocks the shift register contents to the
Output register.

Both the SBI and the traditional interface feed common
output enable/disable synchronization logic ensuring glitch
free enable and disable of outputs, regardless of the
method used. Both interfaces are not active at the same
time, and the SBEN pin selects which interface is active.
Tying the SBEN high enables the SBI.

Tying the SBEN pin low enables the traditional OEb
pin/SMBus output enable interface. When the SBI is
enabled, OEb[7, 8, 9, 11, 12] are disabled and DATA, CLK
and SHFT_LDN are enabled on OE5b, OE6b and OE10b
respectively. Additionally, SMBus registers for masking off
the disable function of the shift register (0 value of a bit)
become active. When set to a one, the mask register forces
its respective output to 'enabled'. This prevents accidentally
disabling critical outputs when using the SBI.

An SMBus read back bit in Byte 4 indicates which output
enable control interface is enabled. When the SBI is
enabled, and power has been applied, the SBI is active,
even if the CKPWRGD_PDN pin indicates the part is in
power down. This allows loading the shift register and
transferring the contents to the output register before the
assertion of CKPWRGD.

Note that the mask registers are part of the normal SMBus
interface and cannot be accessed when the
CKPWRGD_PDN is low. The SBI and the traditional
SMBus output enable registers both default to the 'output
enabled' state at power-up. The mask registers default to
zero at power-up, allowing the shift register bits to disable
their respective output. Refer to Figure 10.
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To OUTPUT LOGIC

SMBus MASK Registers / \

Default in '0'

| BYTES | BYTE 9 |BVTE10 |

Mask 0

Mask 1
Mask 19
OE0 OE1 ® 6 6 0 © OE19 E orég?;u?teigsislt)er
S B S B e IR -
A ”””””””” w | T as !
" D Q D Q—t— —D Q| i
. . . . E Shift Register
CLK : > Qpr— > qQt— > Q—E—
SHFT_LDN IL7E>”7|7_ 777777777777 |i 7777777777777777777777777777 |_7 77777777 J'
Figure 10. Side Band Interface Control Logic
Figure 11 shows the basic timing of the side-band interface. clocks the shift register contents to the output register,
The SHFT_LDN pin goes high to enable the CLK input. enabling or disabling the outputs. Always shift 20 bits of
Next, the rising edge of CLK clocks enable DATA into the data into the shift register to control the outputs.
shift register. After the 20th clock, stop the clock low and drive
the SHFT_LDN pin low. The falling edge of SHFT_LDN
seonn T <> X X [ Ui

we _ — | LT [ |

n

SHFT_LDN 2 st // L
Latch
/I
LTi?trrlltﬂgister W ar X X //7 X
/l
Output Register Current CFG // —»X NEW CFG
1

Figure 11. Side Band Interface Functional Timing

The SBI interface supports clock rates up to 25 MHz. Dedicating a SHFT_LDN pin to each devices allows its use

Multiple devices may share CLK and DATA pins. as a chip-select pin. When the SHFT_LDN pin is low, the
SiT92315 ignores any activity on the CLK and DATA pins.
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Register Address
Table 14. Register Map SiT92315

Register

Aalless Register name Default Type SiT92315 Bit Name Description and Function
7 0 RO Reserved Reserved
6 DIF19_ENABLE
5 DIF18 ENABLE Output Enable
0x00 OE_CTRL_O 1 RW 0: STOP_STATE Mode
4 DIF17_ENABLE 1: OEb Pin Control
3 DIF16_ENABLE
2:0 0 RW SPARE Spare
7 DIF7_ENABLE
6 DIF6_ENABLE
5 DIF5_ENABLE
4 DIF4_ENABLE Output Enable
0x01 OE_CTRL_1 1 RW 0: STOP_STATE Mode
3 DIF3_ENABLE 1: OEb Pin Control
2 DIF2_ENABLE
1 DIF1_ENABLE
0 DIFO_ENABLE
7 DIF15_ENABLE
6 DIF14_ENABLE
5 DIF13_ENABLE
4 DIF12_ENABLE Output Enable
0x02 OE_CTRL_2 1 RW 0: STOP_STATE Mode
3 DIF11_ENABLE 1: OEb Pin Control
2 DIF10_ENABLE
1 DIF9_ENABLE
0 DIF8_ENABLE
7 RB_OE12
6 RB_OE11
5 RB_OE10
0x03 4 OE_PIN_READ_BACK 0 RO RB_OE9 OEDb Pin Readback Register
3 RB_OE8
2 RB_OE7
1 RB_OE6
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Register Bit

Alliess Range Register name Default Type SiT92315 Bit Name Description and Function
0 RB_OES5
0x04 7:0 SBEN_PIN_READ_BACK 0 RO Reserved Reserved
74 0 0000: revA
0x05 VIN_REV_ID RO REVISION_ID
3.0 0 SiTime Product
. Device ID bits[7:0] map to
0x06 70 DEV_ID 0 RO DEVICE_ID register bits[7:0] directly.
7:5 0 RO Reserved Reserved
0x07 BYTES_READ_COUNT Vf\_lriting tg this regiSLer
. configures how many bytes
4:0 7 RW BYTES_READ_COUNT_VALUE will be read back on a block
read.
7 MASK7
6 MASK6
5 MASKS5
4 MASK4 Side Band Mask Register
0x08 SBI_MASK_0 1 RW (Register functional only when
3 MASK3 SBEN = 1)
2 MASK2
1 MASK1
0 MASKO
7 MASK15
6 MASK14
5 MASK13
4 MASK12 Side Band Mask Register
0x09 SBI_MASK_1 0 RW (Register functional only when
3 MASK11 SBEN = 1)
2 MASK10
1 MASK9
0 MASKS8
74 SPARE
3 MASK19
Side Band Mask Register
0x0A 2 SBI_MASK_2 0 RW MASK18 (Register functional only when
SBEN =1)
1 MASK17
0 MASK16
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Register
Address

0x14

Bit
Range

75

4:2

1:0

Register name

STOP_STATE_CONFIG_REG

Default

Type

RW

SiT92315 Bit Name

OUTPUT_AMPLITUDE

HiTime

Description and Function

AMP — Global Differential
Output Control

0:0.90 vV
:0.85V
0.80V
0.75V
110V
105V
1.00 v

N o g R 0N R

1095V

RW

SPARE

RW

STOP_STATE

00 = Low/Low
01 = Hiz/Hiz
10 = High/Low
11 = Low/High
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Package Information

Package Diagram SiT92315: 80 Pin — LGA

PIN 1 CORNER
E B
4| e C|A|B
& | P | C
20Xdb
D
A @ & N
{ 3
, {BlO O G
H | i
£ paa C [ L AO OO
W1 1.3
£ asa | C .l
TOP VIEW A PIN 1 CORNER e
DETAIL B(2:1)
A" A |/ o |C
Ty
| ]
SEATING PLATE
C
El A2
s |
MEFooo0ioo0ooH A3
tooooa n|croo a gg
oo | |
:: [*Z+] | [+X+] !
ao o oo
aloo | 20 —
Floo ! [X=] Dl
Eoo oo
et o0 L]
D2 S incoloodond DETAIL A(2:1)
\alcogoooioo oo o
] R ]
BOTTOM VIEW
- Millimeter
Description Symbol
MIN NOM | MAX
Total Thickness A 0.70 0.80 0.90
Stand Off Al - - -
Mold Thickness A2 - 0.54 Bsc -
Material Thickness A3 0.22 0.26 0.30
Package Size D 5.9 6.0 6.1
Package Size E 5.9 6.0 6.1
Ball Pitch e 0.5 Bsc
Ball Size b 0.20 0.25 0.30
D1 - 5.58sc -
Edge Ball Center to Center
E1l - 558sc -
Package Edge Profile aaa 0.10
Substrate Flatness bbb -
Mold Flatness ccc 0.10
Ball Coplanarity ddd -
Ball position Offset (Package) eee 0.15
Ball Position Offset (Ball) fff 0.08
D2 2.7 2.8 2.9
Expose Pad
E2 2.7 2.8 2.9
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HNiTime

Top Marking
SiT92315
Pnido ——— @ SITIME
Line 1: “SiT92315”, SiTime part number
Line 2: Blank
Line 3: “LLLLL”, Lot code from SiTime
Line 4: Pin 1 dot and “SiTime” logo
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Revision History
Table 15. Revision History

Revisions Release Date
0.5 10-Dec-2023 Initial Release
0.6 23-Apr-2024 Electrical parameters updated
EIectchal Specs updated ) ] .
0.7 16-Jan-2025 gézzzngocpolazr{(?;;zglézg|nng updated with 4Ku/reel code “P
Datasheet formatting
0.71 21-Mar-2025 Ordering Code for Packaging updated with 4Ku/reel code “P” and 500u/reel code “N”
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