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ONFI 5.1 table 5-15 introduces Feature Address 02h (=FA02h). In FA02h P3, <3:2> bit indicates the range and step size of internal VrefQ settings. However, the detail explanation of each case in FA02h P3 <3:2> does not exist. 3 cases of internal VrefQ range and step size, value 1/value 2/value 3, which are not defined in ONFi 5.1 FA23h. Therefore, the detail explanation for each internal VrefQ range/step size is added in FA23h. In addition, internal VrefQ can be used for NV-DDR3 over 1600Mbps, which changes the 5.31.6 FA 23h interface support range. Also, to align with JEDEC standard, P1 becomes more detail in table 5-21. Furthermore, value1 spec summary is introduced in table 5-22 and previous table 5-22 is changes to table 5-23. Lastly, value2 spec is introduced in table 5-24 and table 5-25 with two notations for proper VrefQ setting.






Description of the specification change : 5.31.6. Internal VrefQ Value – FA 23h
This setting shall be supported if the target supports the NV-DDR3 which provides internal VrefQ function and NV-LPDDR4 data interface. The internal VrefQ value setting shall be retained across Reset (FFh), Synchronous Reset (FCh), and Reset LUN (FAh) commands. The power-on default internal VrefQ value is 35% of VccQ (46h).

Sub-feature Parameter
7
6
5
4
3
2
1
0
P0
Internal VrefQ Value1/Value2/Value3 Settings
Reserved
P1
Reserved (0)
P2
Reserved (0)
P3
Reserved (0)
Table 5‑21	Feature Address 23h
Internal VrefQ Value 
This field controls the voltage level of the internal VrefQ.

Reserved
Reserved values shall be cleared to zero by the host. Targets shall not be sensitive to the value of reserved fields.

Internal VrefQ Value1 Range/Step Size
Parameter
Min
Typ
Max
Unit
Default
TBD
VccQ
Vref_min
0%
-
-
VccQ
Vref_max
-
-
63.50%
VccQ
Vref_step
0.35%
0.50%
0.65%
VccQ
Vref_Set_Tol
-1.75%
0%
1.75%
VccQ
[bookmark: _Ref59024458]Table 5‑22	Internal VrefQ Value Range/Step-Size/Tolerance for Type1 or Value1 Settings




Internal
VrefQ Code
VrefQ 
(% of VccQ)
Internal
VrefQ Code
VrefQ 
(% of VccQ)
Internal
VrefQ Code
VrefQ 
(% of VccQ)
Internal
VrefQ Code
VrefQ 
(% of VccQ)
00h
0.00
20h
16.00
40h
32.00
60h
48.00
01h
0.50
21h
16.50
41h
32.50
61h
48.50
02h
1.00
22h
17.00
42h
33.00
62h
49.00
03h
1.50
23h
17.50
43h
33.50
63h
49.50
04h
2.00
24h
18.00
44h
34.00
64h
50.00
05h
2.50
25h
18.50
45h
34.50
65h
50.50
06h
3.00
26h
19.00
46h
35.00
66h
51.00
07h
3.50
27h
19.50
47h
35.50
67h
51.50
08h
4.00
28h
20.00
48h
36.00
68h
52.00
09h
4.50
29h
20.50
49h
36.50
69h
52.50
0Ah
5.00
2Ah
21.00
4Ah
37.00
6Ah
53.00
0Bh
5.50
2Bh
21.50
4Bh
37.50
6Bh
53.50
0Ch
6.00
2Ch
22.00
4Ch
38.00
6Ch
54.00
0Dh
6.50
2Dh
22.50
4Dh
38.50
6Dh
54.50
0Eh
7.00
2Eh
23.00
4Eh
39.00
6Eh
55.00
0Fh
7.50
2Fh
23.50
4Fh
39.50
6Fh
55.50
10h
8.00
30h
24.00
50h
40.00
70h
56.00
11h
8.50
31h
24.50
51h
40.50
71h
56.50
12h
9.00
32h
25.00
52h
41.00
72h
57.00
13h
9.50
33h
25.50
53h
41.50
73h
57.50
14h
10.00
34h
26.00
54h
42.00
74h
58.00
15h
10.50
35h
26.50
55h
42.50
75h
58.50
16h
11.00
36h
27.00
56h
43.00
76h
59.00
17h
11.50
37h
27.50
57h
43.50
77h
59.50
18h
12.00
38h
28.00
58h
44.00
78h
60.00
19h
12.50
39h
28.50
59h
44.50
79h
60.50
1Ah
13.00
3Ah
29.00
5Ah
45.00
7Ah
61.00
1Bh
13.50
3Bh
29.50
5Bh
45.50
7Bh
61.50
1Ch
14.00
3Ch
30.00
5Ch
46.00
7Ch
62.00
1Dh
14.50
3Dh
30.50
5Dh
46.50
7Dh
62.50
1Eh
15.00
3Eh
31.00
5Eh
47.00
7Eh
63.00
1Fh
15.50
3Fh
31.50
5Fh
47.50
7Fh
63.50
Table 5‑23	Internal VrefQ Value1 Setting Versus Value as % of VccQ


Internal VrefQ Value2 Range/Step Size
Parameter
Min
Typ
Max
Unit
Default
TBD
VccQ
Vref_min
0%
-
-
VccQ
Vref_max
-
-
99.22%
VccQ
Vref_step
0.58%
0.78%
0.98%
VccQ
Vref_Set_Tol
-1.95%
0%
1.95%
VccQ
Table 5‑24	Internal VrefQ Value Range/Step-Size/Tolerance for Type2 or Value2 Settings



Internal
VrefQ Code
VrefQ 
(% of VccQ)
Internal
VrefQ Code
VrefQ 
(% of VccQ)
Internal
VrefQ Code
VrefQ 
(% of VccQ)
Internal
VrefQ Code
VrefQ 
(% of VccQ)
00h
0.00
20h
25.00
40h
50.00
60h
75.00
01h
0.78
21h
25.78
41h
50.78
61h
75.78
02h
1.56
22h
26.56
42h
51.56
62h
76.56
03h
2.34
23h
27.34
43h
52.34
63h
77.34
04h
3.13
24h
28.13
44h
53.13
64h
78.13
05h
3.91
25h
28.91
45h
53.91
65h
78.91
06h
4.69
26h
29.69
46h
54.69
66h
79.69
07h
5.47
27h
30.47
47h
55.47
67h
80.47
08h
6.25
28h
31.25
48h
56.25
68h
81.25
09h
7.03
29h
32.03
49h
57.03
69h
82.03
0Ah
7.81
2Ah
32.81
4Ah
57.81
6Ah
82.81
0Bh
8.59
2Bh
33.59
4Bh
58.59
6Bh
83.59
0Ch
9.38
2Ch
34.38
4Ch
59.38
6Ch
84.38
0Dh
10.16
2Dh
35.16
4Dh
60.16
6Dh
85.16
0Eh
10.94
2Eh
35.94
4Eh
60.94
6Eh
85.94
0Fh
11.72
2Fh
36.72
4Fh
61.72
6Fh
86.72
10h
12.50
30h
37.50
50h
62.50
70h
87.50
11h
13.28
31h
38.28
51h
63.28
71h
88.28
12h
14.06
32h
39.06
52h
64.06
72h
89.06
13h
14.84
33h
39.84
53h
64.84
73h
89.84
14h
15.63
34h
40.63
54h
65.63
74h
90.63
15h
16.41
35h
41.41
55h
66.41
75h
91.41
16h
17.19
36h
42.19
56h
67.19
76h
92.19
17h
17.97
37h
42.97
57h
67.97
77h
92.97
18h
18.75
38h
43.75
58h
68.75
78h
93.75
19h
19.53
39h
44.53
59h
69.53
79h
94.53
1Ah
20.31
3Ah
45.31
5Ah
70.31
7Ah
95.31
1Bh
21.09
3Bh
46.09
5Bh
71.09
7Bh
96.09
1Ch
21.88
3Ch
46.88
5Ch
71.88
7Ch
96.88
1Dh
22.66
3Dh
47.66
5Dh
72.66
7Dh
97.66
1Eh
23.44
3Eh
48.44
5Eh
73.44
7Eh
98.44
1Fh
24.22
3Fh
49.22
5Fh
74.22
7Fh
99.22
Table 5‑25	Internal VrefQ Value2 Setting Versus Value as % of VccQ

NOTE  1    The NAND internal VrefQ shall not be set to a setting beyond the allowable range even during Write Training.
NOTE  2    NAND is not required to implement VrefQ beyond the NAND Minimum Internal VrefQ Allowable Range.
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