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See TS 102 221, clause 6.3.2.
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· Notes have been added to the tables giving specific values for tR & tF max for (F, D) = (512, 64)
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	Other comments:
(

	Another CR, CR0024, is also being presented, which also adds a test procedure to Clause 6.2.5.1.4.

If both CRs are accepted, then the test procedure in the current CR shall be inserted before the test procedure in CR0024.


6.2.5.1
Voltage and current

6.2.5.1.1
Definition and applicability

In addition to the electronic signals and transmission protocols defined in ISO/IEC 7816‑3 [6], the UICC shall operate within the following limits regarding the I/O signal to ensure proper operation in the Telecom environment.

6.2.5.1.2
Conformance requirement

CR1
The UICC shall operate within the following limits for I/O:
Table 7: Electrical characteristics of the output of the I/O under normal operating conditions
	Operating Conditions
	VOL min/V 
	VOL max/V 
	IOL max/(A 
	VOH min/V 
	VOH max/V 
	IOH max/(A 
	tR max & tF max


	fmax /MHz



	Class A Operating Conditions
	-0,3
	0,4 
	-1 000
	3,8
	Vcc +0,3 V
	+20
	1 (s
or 400 ns (see note X)
	5

	Class B Operating Conditions
	-0,3
	0,4 
	-1 000
	0,7 ( Vcc
	Vcc +0,3 V
	+20
	1 (s 

or 400 ns (see note X)
	4

	Class C Operating Conditions
	-0,3
	0,3 
	-1 000
	0,7 ( Vcc
	Vcc +0,3 V
	+20
	1 (s 

or 400 ns (see note X)
	4

	NOTE X: The value of 400 ns applies when the UICC supports (F, D) = (512, 64).


Table 8: Electrical characteristics of the input of the I/O under normal operating conditions
	Operating Conditions
	VIL min/V 
	VIL max/V 
	IIL max/(A 
	VIH min/V 
	VIH max/V 
	IIH min/max

/(A 
	tR max & tF max


	fmax /MHz



	Class A Operating Conditions
	-0,3
	0.15 x Vcc
	+1 000
	0,7 ( Vcc
	Vcc +0,3 V
	(20
	1 (s 

or 400 ns (see note Y)
	5

	Class B Operating Conditions
	-0,3
	0,2 ( Vcc
	+1 000
	0,7 ( Vcc
	Vcc +0,3 V
	(20
	1 (s 

or 400 ns (see note Y)
	4

	Class C Operating Conditions
	-0,3
	0,2 ( Vcc
	+1 000
	0,7 ( Vcc
	Vcc +0,3 V
	(20
	1 (s 

or 400 ns (see note Y)
	4

	NOTE Y: The value of 400 ns applies when the UICC supports (F, D) = (512, 64).


Reference: TS 102.221 [1], subclauses 5.1.5, 5.2.4, 5.3.4 and 6.3.2.

Test Group Reference (TGR): TGR_USIM_TP102.221_ELEC_I/O

Test Procedure Reference (TPR): TPR_USIM_TP102.221_ELEC_I/O

6.2.5.1.3
Test purpose

To verify that the UICC conforms to the above requirements.

6.2.5.1.4
Method of test

Initial conditions
1)
The UICC shall be connected to a ME simulator.

2)
A current measuring device shall be connected to I/O (contact C7) of the UICC.

3)
The capacitance, Cout and Cin, of I/O (contact C7) shall be measured to be 30 pF.

Test procedure 1
This test procedure is only applicable if the UICC does not support (F, D) = (512, 64).
a)
The ME simulator shall be set to the following maximum range allowed by the UICC
-
Vcc to Vcc max;
-
VOL  to VOL min and VOH to VOH max;
-
IIL to IIL max and IIH  to IIH max;
-
tR to tR max and tF to tF max.
b)
The ME simulator shall reset the UICC.

c)
The ME simulator shall send a STATUS command to the UICC.

d)
The ME simulator shall be set to the following minimum range allowed by the UICC with VOH inactive:

-
Vcc to Vcc min;

-
VOL  to VOL max and VOH to VOH min;

-
IIL to IILmax and IIH  to IIH min;

-
tR to tR max and tF to tF max.

e)
The ME simulator shall reset the UICC.

f)
The ME simulator shall send a STATUS command to the UICC.

g)
Steps a) to f) shall be repeated for all the operating conditions supported by the UICC.

Acceptance criteria for all the operating conditions  [CR1]:
-
IOL shall be between 0 mA and IOL max;

-
IOH shall be ( IOH max;

-
VIL shall be between VIL min and VIL max;

-
VIH shall be between VIH min and VIH max;

-
tR generated by the UICC shall be ( tR max;

-
tF generated by the UICC shall be ( tF max.
Test procedure X
This test procedure is only applicable if the UICC supports (F, D) = (512, 64).
a)
The ME simulator shall be set to the following maximum range allowed by the UICC
-
Vcc to Vcc max;
-
VOL  to VOL min and VOH to VOH max;
-
IIL to IIL max and IIH  to IIH max;
-
tR to tR max and tF to tF max.
b)
The ME simulator shall reset the UICC.

c)
The ME simulator shall send a PPS-Request to the UICC, selecting (F, D) = (512, 64).

The UICC shall send a valid PPS-Response indicating support for the requested parameters.
d)
The ME simulator shall send a STATUS command to the UICC.

e)
The ME simulator shall be set to the following minimum range allowed by the UICC with VOH inactive:

-
Vcc to Vcc min;

-
VOL  to VOL max and VOH to VOH min;

-
IIL to IILmax and IIH  to IIH min;

-
tR to tR max and tF to tF max.

f)
The ME simulator shall reset the UICC.

g)
The ME simulator shall send a PPS-Request to the UICC, selecting (F, D) = (512, 64).


The UICC shall send a valid PPS-Response indicating support for the requested parameters.
h)
The ME simulator shall send a STATUS command to the UICC.

i)
Steps a) to h) shall be repeated for all the operating conditions supported by the UICC.

Acceptance criteria for all the operating conditions  [CR1]:
-
IOL shall be between 0 mA and IOL max;

-
IOH shall be ( IOH max;

-
VIL shall be between VIL min and VIL max;

-
VIH shall be between VIH min and VIH max;

-
tR generated by the UICC shall be ( tR max;

-
tF generated by the UICC shall be ( tF max.
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