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About this Document

About this Document

This Data Sheet is addressed to embedded hardware and software developers. It
provides the reader with detailed descriptions about the ordering designations, available
features, electrical and physical characteristics of the XMC1300 series devices.

The document describes the characteristics of a superset of the XMC1300 series
devices. For simplicity, the various device types are referred to by the collective term
XMC1300 throughout this document.

XMC1000 Family User Documentation
The set of user documentation includes:

* Reference Manual
— decribes the functionality of the superset of devices.
» Data Sheets
— list the complete ordering designations, available features and electrical
characteristics of derivative devices.
* Errata Sheets
— list deviations from the specifications given in the related Reference Manual or
Data Sheets. Errata Sheets are provided for the superset of devices.

Attention: Please consult all parts of the documentation set to attain consolidated
knowledge about your device.
Application related guidance is provided by Users Guides and Application Notes.

Please refer to http://www.infineon.com/xmc1000 to get access to the latest versions
of those documents.

Data Sheet 7 V1.4, 2014-05
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XMC1000 Family
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Summary of Features

Table 1 Synopsis of XMC1300 Device Types (cont'd)
Derivative Package Flash SRAM
Kbytes Kbytes
XMC1302-T016X0008 PG-TSSOP-16-8 8 16
XMC1302-T016X0016 PG-TSSOP-16-8 16 16
XMC1302-T016X0032 PG-TSSOP-16-8 32 16
XMC1301-T038F0008 PG-TSSOP-38-9 8 16
XMC1301-TO38F0016 PG-TSSOP-38-9 16 16
XMC1301-T038F0032 PG-TSSOP-38-9 32 16
XMC1302-T038X0016 PG-TSSOP-38-9 16 16
XMC1302-T038X0032 PG-TSSOP-38-9 32 16
XMC1302-T038X0064 PG-TSSOP-38-9 64 16
XMC1302-T038X0128 PG-TSSOP-38-9 128 16
XMC1302-T038X0200 PG-TSSOP-38-9 200 16
XMC1301-Q024F0008 PG-VQFN-24-19 8 16
XMC1301-Q024F0016 PG-VQFN-24-19 16 16
XMC1302-Q024F0016 PG-VQFN-24-19 16 16
XMC1302-Q024F0032 PG-VQFN-24-19 32 16
XMC1302-Q024F0064 PG-VQFN-24-19 64 16
XMC1302-Q024X0016 PG-VQFN-24-19 16 16
XMC1302-Q024X0032 PG-VQFN-24-19 32 16
XMC1302-Q024X0064 PG-VQFN-24-19 64 16
XMC1301-Q040F0008 PG-VQFN-40-13 8 16
XMC1301-Q040F0016 PG-VQFN-40-13 16 16
XMC1301-Q040F0032 PG-VQFN-40-13 32 16
XMC1302-Q040X0016 PG-VQFN-40-13 16 16
XMC1302-Q040X0032 PG-VQFN-40-13 32 16
XMC1302-Q040X0064 PG-VQFN-40-13 64 16
XMC1302-Q040X0128 PG-VQFN-40-13 128 16
1.3 Device Type Features
The following table lists the available features per device type.
Data Sheet 11 V1.4, 2014-05
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XMC1300

XMC1000 Family

Summary of Features

Table 4 XMC1300 Chip Identification Number
Derivative Value Marking
XMC1301-T016F0008 00013032 01CFOOFF 00001FF7 0000100F
00000B00 00001000 00003000 101ED083,
XMC1301-T016F0016 00013032 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00005000 101EDO083,,
XMC1301-T016X0008 |00013033 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00003000 101ED083,,
XMC1301-T016X0016 |00013033 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00005000 101ED083y,
XMC1302-T016X0008 |00013033 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00003000 101ED083,
XMC1302-T016X0016 |00013033 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00005000 101EDO083,,
XMC1302-T016X0032 | 00013033 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00009000 101ED083y,
XMC1301-T038F0008 00013012 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00003000 101ED083y,
XMC1301-T038F0016 00013012 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00005000 101EDO083,,
XMC1301-T038F0032 00013012 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00009000 101EDO083,,
XMC1302-T038X0016 |00013013 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00005000 101EDO083y,
XMC1302-T038X0032 |00013013 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00009000 101ED083,,
XMC1302-T038X0064 |00013013 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00011000 101EDO083,,
XMC1302-T038X0128 |00013013 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00021000 101EDO083,,
XMC1302-T038X0200 |00013013 01FFOOFF 00001FF7 0000900F AA
00000B00 00001000 00033000 101ED083y,
XMC1301-Q024F0008 |00013062 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00003000 101ED083,,
XMC1301-Q024F0016 |00013062 01CFOOFF 00001FF7 0000100F AA
00000B00 00001000 00005000 101EDO083,,
Data Sheet 13 V1.4, 2014-05
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Table 6

XMC1300
XMC1000 Family

Package Pin Mapping

General

Device Information

Function | VQFN

40

TSSOP
38

VQFN
24

TSSOP
16

Pad Type

Notes

VDDP 15

10

10

Power

I/O port supply

VSSP 31

25

Power

1/0O port ground

VDDP 32

26

Power

I/O port supply

VSSP | Exp.

Pad

Exp.
Pad

Power

Exposed Die Pad
The exposed die
pad is connected
internally to VSSP.
For proper
operation, it is
mandatory to
connect the
exposed pad to the
board ground.

For thermal
aspects, please
refer to the
Package and
Reliability chapter.
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The following general building block is used to describe each PORT pin:

XMC1300

XMC1000 Family

Port I/O Functions

General Device Information

Table 7 Port 1/0 Function Description
Function Outputs Inputs
ALT1 ALTn HWOO0 HWIO Input Input
P0.0 MODA.OUT |MODB.OUT |MODB.INA |MODC.INA
Pn.y MODA.OUT MODA.INA |MODC.INB

Pn.y is the port pin name, defining the control and data bits/registers associated with it.
As GPIO, the port is under software control. Its input value is read via Pn_IN.y, Pn_OUT
defines the output value.

Up to seven alternate output functions (ALT1/2/3/4/5/6/7) can be mapped to a single port
pin, selected by Pn_IOCR.PC. The output value is directly driven by the respective
module, with the pin characteristics controlled by the port registers (within the limits of
the connected pad).

The port pin input can be connected to multiple peripherals. Most peripherals have an
input multiplexer to select between different possible input sources.

The input path is also active while the pin is configured as output. This allows to feedback
an output to on-chip resources without wasting an additional external pin.

By Pn_HWSEL, it is possible to select between different hardware “masters”
(HWOO/HWI0, HWO1/HWI1). The selected peripheral can take control of the pin(s).
Hardware control overrules settings in the respective port pin registers.

Data Sheet 23 V1.4, 2014-05
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XMC1300

XMC1000 Family

3.1.2

Absolute Maximum Ratings

Electrical Parameter

Stresses above the values 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 above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions may affect device reliability.

Table 9 Absolute Maximum Rating Parameters

Parameter Symbol Values Unit | Note/
Min. | Typ. | Max. Test Cond

ition

Junction temperature T, SR |-40 |- 115 °C |-

Storage temperature Ts SR |-40 |- 125 °C |-

Voltage on power supply pin |Vppp SR |[-0.3 |- 6 \% -

with respect to Vggp

Voltage on any pin with Vy SR |-05 |- Vpopp + 0.5 |V whichever

respect to Vggp or max. 6 is lower

Voltage on any analog input |V, -05 |- Vppe + 0.5 |V -

pin with respect to Vggp Varee SR or max. 6

Input current on any pin In SR |-10 |- 10 mA |-

during overload condition

Absolute sum of all input Slnl SR |- - 50 mA |-

currents during overload

condition

Analog comparator input Vewm SR [-0.3 |- Vppp + 0.3 |V

voltage

Data Sheet 27 V1.4, 2014-05
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XMC1300
XMC1000 Family

3.2

3.2.1

DC Parameters

Input/Output Characteristics

Electrical Parameter

Table 11 provides the characteristics of the input/output pins of the XMC1300.

Table 11 Input/Output Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.
Output low voltageon |V, CC |- 1.0 Y lo,=11mA (5V)
port pins lo,=7mA (3.3V)
(with standard pads) _ 04 Vv loL =5 mA (5 V)
lo. =35mA(3.3V)
Output low voltage on |V, CC |- 1.0 \Y lo. =50 mA (5 V)
high current pads lo. =25 mA (3.3V)
- 032 |V lo, =10 mA (5V)
- 04 |V lo. =5 MA (3.3V)
Output high voltage on |V CC | Vppp - \Y lon=-10mA (5V)
port pins 1.0 lon =-7mMA (3.3V)
(with standard pads) Voop - | - Vv loy = -4.5 MA (5 V)
0.4 loy = -2.5MA (3.3 V)
Output high voltage on | Vgp; CC | Vppp - \Y, loy =-6 MA (5V)
high current pads 0.32
Voop - |— v loy = -8 MA (3.3 V)
1.0
Voop - | — V lon = -4 MA (3.3 V)
0.4
Input low voltage onport |V, ps SR |- 0.19x |V CMOS Mode
pins Voop (5V,33V&22V)
(Standard Hysteresis)
Input high voltage on Vigps SR |0.7x |- Y CMOS Mode
port pins Viop (5V,33V&22V)
(Standard Hysteresis)
Input low voltageonport |V, , SR |- 0.08 x |V CMOS Mode
pins Voop (5V,33V&22V)»
(Large Hysteresis)
Data Sheet 29 V1.4, 2014-05
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XMC1300

XMC1000 Family

3.2.2

Analog to Digital Converters (ADC)

Electrical Parameter

Table 12 shows the Analog to Digital Converter (ADC) characteristics.

Table 12 ADC Characteristics (Operating Conditions apply)
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Supply voltage range | Vpp iy SR 1.8 - 3.0 \Y SHSCFG.AREF =
(internal reference) 11,
3.0 - 55 \Y SHSCFG.AREF =
10g
Supply voltage range | Vpp ¢ SR |3.0 - 5.5 \Y SHSCFG.AREF =
(external reference) 00g
Analog input voltage |V, SR Vssp |— Voo |V
range -0.05 +0.05
Auxiliary analog Vierono SR | Vssp Voo |V
reference ground -0.05 +0.05
(SHO-CHO, SH1-CHO)
Internal reference Vieeny CC 14.82 |5 518 |V -40°C - 105°C
voltage (full scale 4.9 5 5.1 \Vj 0°C - 85°C
value)
Switched capacitance |C,ns CC |- 1.2 |2 pF | GNCTRxz.GAINy
of an analog input” = 00g (unity gain)
- 12 |2 pF GNCTRxz.GAINy
= 015 (gain g1)
- 45 |6 pF GNCTRxz.GAINy
= 10; (gain g2)
- 45 |6 pF GNCTRxz.GAINy
=115 (gain g3)
Total capacitance ofan | C, .t CC - - 10 pF D
analog input
Total capacitance of Cuprerr CC |- - 10 pF D
the reference input
Data Sheet 32 V1.4, 2014-05
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XMC1000 Family

3.25 Temperature Sensor Characteristics

Table 15 Temperature Sensor Characteristics®

Electrical Parameter

Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
Measurement time ty CC - - 10 ms
Temperature sensor range |Tggr SR |-40 - 115 °C
Sensor Accuracy? Trsa CC |- +-20 |- °C |T,=-40°C
- +-12 |- °C [T,=-25°C
5 |- 5 °C |T,=0°C
2 |- 2 °Cc |T,=25°C
-4 - 4 °C |T,=70°C
-2 - 2 °C |T,=115°C
1) Not subject to production test, verified by design/characterization.
2) The temperature sensor accuracy is independent of the supply voltage.
Data Sheet 38 V1.4, 2014-05
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Electrical Parameter

Table 17 provides the active current consumption of some modules operating at 5V
power supply at 25°C. The typical values shown are used as a reference guide on the
current consumption when these modules are enabled.

Table 17 Typical Active Current Consumption?
Active Current Symbol Limit | Unit Test Condition
Consumption Values
Typ.

Baseload current | lcpyppe 5.04 mA Modules including Core, SCU,

PORT, memories, ANATOP?
VADC and SHS | lypeppe |34 mA Set CGATCLRO.VADC to 1%
USsICO lysicoooe | 0-87 mA Set CGATCLRO0.USICO to 1%
CCuU40 lccuaopoe | 0.94 mA Set CGATCLR0.CCUA40 to 1%
CCcu8so lccusopoe | 0-42 mA Set CGATCLR0.CCU80 to 19
POSIFO loroppe | 0.26 mA Set CGATCLRO.POSIFO0 to 17
BCCUO lsccuoope | 0-24 mA Set CGATCLR0.BCCUO to 1%
MATH lyathooe | 0.35 mA Set CGATCLRO.MATH to 1%
WwDT lworooc | 0.03 mA Set CGATCLRO.WDT to 1'%
RTC lrteppe | 0.01 mA Set CGATCLRO.RTC to 1V

1) Not subject to production test, verified by design/characterisation.

2) Baseload current is measured with device running in user mode, MCLK=PCLK=32 MHz, with an endless loop
in the flash memory. The clock to the modules stated in CGATSTATO are gated.

3) Active current is measured with: module enabled, MCLK=32 MHz, running in auto-scan conversion mode
4) Active current is measured with: module enabled, alternating messages sentto PC at 57.6kbaud every 200ms

5) Active current is measured with: module enabled, MCLK=PCLK=32 MHz, 1 CCU4 slice for PWM switching
from 1500Hz and 1000Hz at regular intervals, 1 CCU4 slice in capture mode for reading period and duty cycle

6) Active current is measured with: module enabled, MCLK=PCLK=32 MHz, 1 CCUS8 slice with PWM frequency
at 1500Hz and a period match interrupt used to toggle duty cycle between 10% and 90%

7) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, hall sensor mode

8) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, FCLK=0.8MHz, Normal
mode (BCCU Clk = FCLK/4), 3 BCCU Channels and 1 Dimming Engine, change color or dim every 1s

9) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, tangent calculation in while
loop; CORDIC circular rotation, no keep, autostart; 32-by-32 bit signed DIV, autostart, DVS right shift by 11

10) Active current is measured with: module enabled, MCLK=32 MHz, time-out mode; WLB = 0, WUB =
0x00008000; WDT serviced every 1s

11) Active current is measured with: module enabled, MCLK=32 MHz, Periodic interrupt enabled

Data Sheet 40 V1.4, 2014-05
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Electrical Parameter

3.3.3 Power-Up and Supply Threshold Charcteristics
Table 20 provides the characteristics of the supply threshold in XMC1300.

Table 20 Power-Up and Supply Threshold Parameters (Operating Conditions

apply) ¥
Parameter Symbol Values Unit | Note/
Min. Typ. | Max. Test Condition
Vppp ramp-up time | tgavpue SR | Vope! |- 107 |us
VDDPrise
Vppp Slew rate Svbopop SR |0 - 0.1 |Vl/us |Slope during
normal operation
Svbppio SR |0 - 10 Vl/us | Slope during fast
transient within +/-
10% of Vppp
Svbpprise SR |0 - 10 V/us | Slope during

power-on or
restart after
brownout event

Svooptai” SR |0 - 0.25 |V/us |Slope during
supply falling out
of the +/-10%

limits®
Vppp Prewarning Vopepw CC 2.1 225 (24 |V ANAVDEL.VDEL_
voltage SELECT = 00g
2.85 3 3.15 |V ANAVDEL.VDEL_
SELECT =01,
4.2 44 |46 \% ANAVDEL.VDEL_
SELECT = 104
Ve brownout reset | Vpppgo CC | 1.55 1.62 |1.75 |V calibrated, before
voltage user code starts
running
Start-up time from tssw SR - 320 |- us | Time to the first
power-on reset user code
instruction®

1) Not all parameters are 100% tested, but are verified by design/characterisation.

2) A capacitor of at least 100 nF has to be added between V5 and Vggp to fulfill the requirement as stated for
this parameter.

Data Sheet 44 V1.4, 2014-05
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3.35 Serial Wire Debug Port (SW-DP) Timing
The following parameters are applicable for communication through the SW-DP

interface.

Electrical Parameter

Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Table 23 SWD Interface Timing Parameters(Operating Conditions apply)

Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
SWDCLK high time t; SR 50 - 500000 [ns |-
SWDCLK low time t, SR 50 - 500000 [ns |-
SWDIO input setup t; SR 10 - - ns |-
to SWDCLK rising edge
SWDIO input hold t, SR 10 - - ns |-
after SWDCLK rising edge
SWDIO output valid time |t; CC |- - 68 ns |C, =50pF
after SWDCLK rising edge _ _ 62 ns |C_=30pF
SWDIO output hold time  [t; CC |4 - - ns
from SWDCLK rising edge
< b o b
SWDCLK % \ 7Z \ ZZ \
- t6 -—
SWDIO %
(Output) 5,:
-~ bt
SWDIO )
(Input) i

Figure 15 SWD Timing
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Electrical Parameter

3.3.6 SPD Timing Requirements

The optimum SPD decision time between Oz and 1z is 0.75 ps. With this value the
system has maximum robustness against frequency deviations of the sampling clock on
tool and on device side. However it is not always possible to exactly match this value
with the given constraints for the sample clock. For instance for a oversampling rate of
4, the sample clock will be 8 MHz and in this case the closest possible effective decision
time is 5.5 clock cycles (0.69 pus).

Table 24 Optimum Number of Sample Clocks for SPD
Sample | Sampling | Sample |Sample Effective | Remark

Freq. Factor Clocks 0g | Clocks 1g | Decision
Time?
8MHz |4 1to5 6to 12 0.69 us | The other closest option

(0.81 ps) for the effective
decision time is less robust.

1) Nominal sample frequency period multiplied with 0.5 + (max. number of Oz sample clocks)

For a balanced distribution of the timing robustness of SPD between tool and device, the
timing requirements for the tool are:

« Frequency deviation of the sample clock is +/- 5%
« Effective decision time is between 0.69 us and 0.75 ps (calculated with nominal
sample frequency)

Data Sheet 49 V1.4, 2014-05
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Electrical Parameter

3.3.7.2 Inter-IC (lIC) Interface Timing

The following parameters are applicable for a USIC channel operated in [IC mode.
Note: Operating Conditions apply.

Table 27 USIC IIC Standard Mode Timing®

Parameter Symbol Values Unit |Note/
Min. Typ. Max. Test Condition

Fall time of both SDA and |t; - - 300 ns

SCL CC/SR

Rise time of both SDA and |t, - - 1000 |ns

SCL CC/SR

Data hold time t; 0 - - Us
CC/SR

Data set-up time t, 250 - - ns
CC/SR

LOW period of SCL clock | t5 4.7 - - us
CC/SR

HIGH period of SCL clock | tg 4.0 - - us
CC/SR

Hold time for (repeated) |t 4.0 - - us

START condition CC/SR

Set-up time for repeated | tg 4.7 - - us

START condition CC/SR

Set-up time for STOP tq 4.0 - - us

condition CC/SR

Bus free time betweena |1, 4.7 - - Us

STOP and START CC/SR

condition

Capacitive load foreach |C, SR |- - 400 pF

bus line

1) Due to the wired-AND configuration of an IIC bus system, the port drivers of the SCL and SDA signal lines
need to operate in open-drain mode. The high level on these lines must be held by an external pull-up device,
approximalely 10 kOhm for operation at 100 kbit/s, approximately 2 kOhm for operation at 400 kbit/s.

Data Sheet 53 V1.4, 2014-05
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Electrical Parameter

Table 28 USIC IIC Fast Mode Timing ¥

Parameter Symbol Values Unit | Note/
Min. Typ. Max. Test Condition
Fall time of both SDA and |t; 20+ |- 300 ns
SCL CC/SR |0.1*C,
2)

Rise time of both SDA and |t, 20+ |- 300 ns

SCL CC/SR |0.1*C,

Data hold time 13 0 - - Hs
CC/SR

Data set-up time t, 100 - - ns
CC/SR

LOW period of SCL clock |t 13 - - us
CC/SR

HIGH period of SCL clock |tg 0.6 - - us
CC/SR

Hold time for (repeated) |t 0.6 - - us

START condition CC/SR

Set-up time for repeated |t 0.6 - - us

START condition CC/SR

Set-up time for STOP tq 0.6 - - us

condition CC/SR

Bus free time betweena |t;, 1.3 - - Hs

STOP and START CC/SR

condition

Capacitive load foreach |C, SR |- - 400 pF

bus line

1) Due to the wired-AND configuration of an IIC bus system, the port drivers of the SCL and SDA signal lines
need to operate in open-drain mode. The high level on these lines must be held by an external pull-up device,
approximalely 10 kOhm for operation at 100 kbit/s, approximately 2 kOhm for operation at 400 kbit/s.

2) C, refers to the total capacitance of one bus line in pF.
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Package and Reliability

4 Package and Reliability
The XMC1300 is a member of the XMC1000 Derivatives of microcontrollers. It is also
compatible to a certain extent with members of similar families or subfamilies.

Each package is optimized for the device it houses. Therefore, there may be slight
differences between packages of the same pin-count but for different device types. In
particular, the size of the exposed die pad may vary.

If different device types are considered or planned for an application, it must be ensured
that the board layout fits all packages under consideration.

4.1 Package Parameters
Table 31 provides the thermal characteristics of the packages used in XMC1300.

Table 31 Thermal Characteristics of the Packages

Parameter Symbol Limit Values |Unit |Package Types
Min. | Max.

Exposed Die Pad ExxEy |- 27 x27 |mm PG-VQFN-24-19

Dimensions cc - 3.7x3.7 |mm |PG-VQFN-40-13

Thermal resistance Resa CC |- 104.6 K/IW | PG-TSSOP-16-8Y

Junction-Ambient _ 70.3 KW | PG-TSSOP-38-9Y
- 46.0 KIW | PG-VQFN-24-19Y
- 38.4 KW | PG-VQFN-40-13Y

1) Device mounted on a 4-layer JEDEC board (JESD 51-5); exposed pad soldered.

Note: For electrical reasons, it is required to connect the exposed pad to the board
ground Vggp, independent of EMC and thermal requirements.

4.1.1 Thermal Considerations

When operating the XMC1300 in a system, the total heat generated in the chip must be
dissipated to the ambient environment to prevent overheating and the resulting thermal
damage.

The maximum heat that can be dissipated depends on the package and its integration
into the target board. The “Thermal resistance Rgy;," quantifies these parameters. The
power dissipation must be limited so that the average junction temperature does not
exceed 115 °C.

The difference between junction temperature and ambient temperature is determined by
AT = (Pt + Piostat * Piopyn) * Resa
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5 Quality Declaration
Table 32 shows the characteristics of the quality parameters in the XMC1300.

Quality Declaration

Table 32 Quality Parameters
Parameter Symbol | Limit Values Unit | Notes
Min. Max.

ESD susceptibility Ve - 2000 \Y Conforming to
according to Human Body | SR EIA/JESD22-
Model (HBM) Al114-B
ESD susceptibility Veou |- 500 Y Conforming to
according to Charged SR JESD22-C101-C
Device Model (CDM) pins
Moisture sensitivity level | MSL - 3 - JEDEC

cC J-STD-020C
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