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1 General description

The device is an SD 3.0-compliant bidirectional dual voltage level translator with auto-
direction control. It is designed to interface between a memory or SIM card operating
between 1.62 V to 3.6 V signal levels and a host with a supply voltage of 1.08 V to
1.98 V.

The device supports SD 3.0 SDR104, SDR50, DDR50, SDR25, SDR12 and SD 2.0 High-
Speed (50 MHz) and Default-Speed (25 MHz) modes. The device has an auto-enable/
disable function connected to the Vcg supply pin, built-in EMI filters and robust ESD
protections (IEC 61000-4-2, level 4) on Vg or any of the card side pins. External ESD
diodes are not required.

This device also supports SIM card voltage level translator using CLK and two of the data
lines for SD and SIM card combo sockets.

2 Features and benefits

e Supports up to 208 MHz clock rate

» SD 3.0 specification-compliant voltage translation to support SDR104, SDR50, DDR50,
SDR25, SDR12, High-Speed and Default-Speed modes

¢ Compliant with all ETSI, IMT-2000 and ISO-7816 SIM/Smart Card interface
requirements

e Support SD/SIM card supply voltages with range of 1.62 V to 3.6 V

* Host microcontroller operating voltage range: 1.08 Vto 1.98 V

» Feedback channel for clock synchronization

¢ Low power consumption by push-pull output stage with break-before-make architecture
* Automatic enable and disable through V¢cp

* Integrated pull-up and pull-down resistors: no external resistors required

* Integrated EMI filters suppress higher harmonics of digital I/Os

* Integrated 8 kV ESD protection according to IEC 61000-4-2, level 4 on on V¢cg oOr any
of the card side pins. External ESD diodes are not required.

* Level shifting buffers keep ESD stress away from the host (zero-clamping concept)
* Available in XQFN16 with 0.4 mm pitch and WLCSP16 with 0.35 mm pitch

3 Applications

¢ Smart phones

Mobile handsets

Digital cameras

Tablet PCs

e Laptop computers

SD, MMC or microSD card readers
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4 Ordering information

Table 1. Ordering information

Type number |Topside mark |Package
Name Description Version
NVT4858UK N858 WLCSP16 wafer level chip scale package; 16 bumps (4 x 4), body SOT2127-1
1.41 x 1.41 x 0.525 mm, 0.35 mm pitch
NVT4858HK N58 XQFN16 plastic, extremely thin quad flat package; no leads; 16 SOT1161-2
terminals; 2.6 mm x 1.8 mm x 0.50 mm body with 0.4 mm
pitch

4.1 Ordering options

Table 2. Ordering options

Type number Orderable part Package Packing method Minimum | Temperature
number order
quantity
NVT4858UK NVT4858UKZ WLCSP16 |REEL 7" Q1/T1 [ 3000 Tamb = -40 °C to +85 °C
NVT4858HK  |NVT4858HKZ XQFN16  |REEL 7" Q1/T1SsB B 4000 Tamp = 40 °C to +85 °C

[1]1  Find packing information at www.nxp.com/docs/en/packing/SOT2127-1_012.pdf
[2] This packing method uses a Static Shielding Bag (SSB) solution. Material is to be kept in the sealed bag between uses.
[3] Find packing information at www.nxp.com/docs/en/packing/SOT1161-2_471.pdf
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5 Block diagram
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(1) See Figure 10 for more details.
Figure 1. Application diagram
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6 Functional diagram
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Figure 2. Functional diagram
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7 Pinning information

NVT4858

7.1 Pinning
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Figure 3. Pin configuration WLCSP16
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Figure 4. Pin configuration XQFN16
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Figure 5. NVT4858UK pinout
Table 3. Pin allocation table WLCSP16
Pin |Symbol Pin |Symbol Pin |Symbol Pin |Symbol
A1 DAT2A A2 Veea A3 Vces A4 DAT2B
B1 DAT3A B2 CMDA B3 CMDB B4 DAT3B
C1 DATOA Cc2 CLK_FB C3 GND C4 DATOB
D1 DAT1A D2 CLKA D3 CLKB D4 DAT1B
7.2 Pin description
Table 4. Pin description
Symbol [ WLCSP16 XQFN16 Type 2 Description
pinout pinout
DAT2A A1 1 110 data 2 input or output on host side
Veea A2 15 S supply voltage from host side
Vees A3 14 S supply voltage for card side
DAT2B A4 12 110 data 2 input or output on memory card side or for SIM card
reset
DAT3A B1 2 110 data 3 input or output on host side
CMDA B2 16 110 command input or output on host side
CMDB B3 13 110 command input or output on memory card side
DAT3B B4 11 110 data 3 input or output on memory card side or for SIM card
10
DATOA C1 3 110 data 0 input or output on host side
CLK_FB Cc2 6 (0] clock feedback output on host side
GND C3 7 S supply ground
DATOB C4 10 110 data 0 input or output on memory card side

NVT4858
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Table 4. Pin description...continued

Symbol ! WLCSP16 |XQFN16 |Type Description
pinout pinout
DAT1A D1 4 110 data 1 input or output on host side
CLKA D2 5 | clock signal input on host side
CLKB D3 8 (0] clock signal output on memory or SIM card side
DAT1B D4 9 110 data 1 input or output on memory card side

[11  The pin names relate particularly to SD memory cards, but also apply to microSD and MMC memory cards.
[2] |=input, O = output, I/O = input and output, S = power supply

8 Functional description

Table 5. Function table

Supply Voltage Supply Status change Input/Out Operational
Vcea Vces Host SD Card LLLE
1.08 V to 1.62V to Veea > 1.0 V and Vg raising |[HOST = SD SD Card = Active
1.98V 3.6V >162V Card HOST
1.08 Vto 1.621t03.6 V |Veea > 1.0V and Vg lower < |See Table 6, Condition A Shutdown
1.98V 0.8v Mode
GND 162t036V XM See Table 6, Condition A Shutdown
Mode
1.08Vto  |GND x 1 See Table 6, Condition A Shutdown
1.98V Mode
GND GND x See Table 6, Condition A Shutdown
Mode

[11 X =don'tcare

Table 6. Pin condition

Pin condition Condition A
CLKA High Z

CLK_FB High Z

CMDA and DATxA 70 kQ pull to Veea
CLKB High Z

CMDB and DATxB 70 kQ pull to Ve

NVT4858

8.1 Level translator

The bidirectional level translator shifts the data between the I/O supply levels of the
host and the memory card. The voltage translator has to support several clock and data
transfer rates at the signaling levels specified in the SD 3.0 standard specification.
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8.2

8.3

8.4

8.5

NVT4858

Table 7. Supported modes

Bus speed mode Signal level (V) Clock rate (MHz) Data rate (MB/s)
Default-Speed 3.0 25 12.5

High-Speed 3.0 50 25

SDR12 1.8 25 12.5

SDR25 1.8 50 25

SDR50 1.8 100 50

SDR104 1.8 208 104

DDR50 1.8 50 50

Enable and direction control

The device contains an auto-enable feature. If Vg rises above Vecpen, the level
translator logic is enabled automatically. As soon as Vg drops below the Vepgisables @S
specified in Section 11, the card side drivers and the level translator logic is disabled. All
host side pins excluding CLKA Tare configured as inputs with a 70 kQ resistor pulled up
to VCCA-

Feedback clock channel

The clock is transmitted from the host to the memory card side. The voltage translator
and the Printed-Circuit Board (PCB) tracks introduce some amount of delay. It reduces
timing margin for data read back from memory card, especially at higher data rates.
Therefore, a feedback path is provided to compensate the delay. The reasoning behind
this approach is the fact that the clock is always delivered by the host, while the data in
the timing critical read mode comes from the card.

Float the node (e.g., leave CLK-FB pin as no connect) for designs that don’t need to use
the CLK_FB signal.

EMI filter

All input/output driver stages are equipped with EMI filters to reduce interferences
towards sensitive mobile communication.

ESD protection

The device has robust ESD protections on all memory card pins as well as on the V¢cp
pin . The architecture prevents any stress for the host: the voltage translator discharges
any stress to supply ground.

1 CLKA is a pure high-ohmic input. Please refer to Section 6 for more detail.
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9 Limiting values

Table 8. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol |Parameter Conditions Min Max Unit
Vce supply voltage 4 ms transient
on pin Veea -0.5 +2.4 \%
on pin Veeg -0.5 +4.0 \%
V| input voltage 4 ms transient
at I/O pins supplied by Vca -0.5 Veea t |V
0.3
at I/O pins supplied by V¢eg -0.5 Veeg + |V
0.3
Piot total power dissipation Tamp = -40 °C to +85 °C - 1000 |mW
Tstg storage temperature -55 +150 |°C
Tamb ambient temperature -40 +85 °C
VEsp electrostatic discharge IEC 61000-4-2, level 4, all memory card-side pins,
voltage and Vccg
contact discharge -8 +8 kV
air discharge .15  |+15  |kv
Human Body Model (HBM) JEDEC JESD22- -2000 [+2000 |V
A114F; all pins
Charge Device Model (CDM) JEDEC JESD22- -500 +500 |V
C101E; all pins
lu(io) input/output latch-up current | JESD 78B: -0.5 x Vg < V< 1.5 x V¢e; Tj< 125 °C -100 +100 |mA

[11 Al system level tests are performed with the application-specific capacitors connected to the supply pins VsyppLy, Vipo and Veea.

[2] The IEC 61000-4-2 standards are defined so that each level is considered equivalent — a Level 4 contact discharge of 8 kV is considered equivalent to a
15 kV air discharge. Air discharge is provided for information only and was not tested. Per IEC61000-4-2: Contact discharge is the preferred test method,
air discharges shall be used where contact discharge cannot be applied. Please refer to AN10897: A guide to designing for ESD and EMC and AN11267:
EMC and system level ESD design guidelines for LCD drivers for more information on ESD testing and ESD design techniques.
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10 Recommended operating conditions

Table 9. Operating conditions

Symbol |Parameter Conditions Min Typ Max Unit
Vee supply voltage on pin Veea 1.08 - 1.98 \%
on pin Ve 1.62 - 3.6 \%
V| input voltage host side M.0.3 - Veea + 0.3 \%
memory and sim card side -0.3 - Veeg + 0.3 \%
Cext external recommended capacitor at pin Vcca - 100 - pF
capacitance (NVT4858HK)
recommended capacitor at pin Vg - 100 - pF
(NVT4858HK)
recommended capacitor at pin Vcca - 220 - pF
(NVT4858UK)
recommended capacitor at pin Vg - 220 - pF
(NVT4858UK)

[11  The voltage must not exceed 1.98 V steady state.

Table 10. Integrated resistors
Tamp = 25 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit

Rpu pull-up resistance all data lines and CMDx 49 70 91 kQ

Rs series resistance host side; R1; tolerance +30 % . 225 - Q
card side; R2; tolerance +30 % ] 15 - Q

[11 Guaranteed by design.
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11 Static characteristics

Table 11. Static characteristics

At recommended operating conditions; T, = -40 °C to +85 °C; voltages are referenced to GND (ground = 0 V); Cgys = 2.2
UF at pin Vocp; unless otherwise specified; Guaranteed by design and characterization.

Symbol |Parameter Conditions ‘Min ‘Typ (M ‘ Max ‘Unit
Automatic enable feature: V¢cp
Vcegen | device enable voltage level |(Vgea 2 1.0V, Vg rising edge 1.62 - - \%
Vccerdisabld device disable voltage level |Veea 2 1.0V, Vg falling edge - - 0.8 \%
Host-side input signals: CMDA and DATOA to DAT3A, CLKA; 1.08 V< V¢cca £1.98 V
ViH HIGH-level input voltage 0.7 x - \%
Veea
ViL LOW-level input voltage - 0.3 x \%
Veea
Host-side output signals: CLK_FB, CMDA and DATOA to DAT3A; 1.08 V< V¢cca £1.98V
VoH HIGH-level output voltage |lg =-2 mA; V| = V|4 (card side) 0.8 x - Veea \%
for CLK_FB VCCA
HIGH-level output voltage |lp = -2 PA; V, = V|4 (card side) 0.8 x - Veea \%
for CMDA, DATxA Veea
VoL LOW-level output voltage |lp =2 mA; V|, =V,_(card side) - - 0.15 % \%
Veea
Card-side input signals: CMDB and DATO0B to DAT3B
ViH HIGH-level input voltage 0.625 x |- \%
Veces
Vi LOW-level input voltage - 0.35 x \%
Vees
Card-side output signal: CMDB and DATO0B to DAT3B, CLKB
VoH HIGH-level output voltage |lp = -4 mA; V| = V|4 (host side); Vceg = 0.85 x - Vees \%
for CLKB only 3.0 V card interface Veer
lo =-2 mA; V, = V|4 (host side); Vceg = 0.85 x - Vees \%
1.8 V card interface Veer
HIGH-level output voltage |lp = -2 pA; V, = V|4 (host side); Vceg = 0.85 x - Vees \%
for CMDB, DATxB 1.8 V card interface Veer
VoL LOW-level output voltage |lp =4 mA; V, = V|_ (host side); Vccg = -0.3 - 0.125x |V
3.0 V card interface Vees
lo =2 mA; V| =V, ¢aq L (host side); -0.3 - 0.125x |V
Vceg 1.8V interface Vees
Bus signal equivalent capacitance
Ceh channel capacitance Vi=0V;fi=1MHz;Vccg =3.0V; 2l
VCCA =18V
host side - 7 - pF
card side - 15 - pF

Current consumption

NVT4858
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Table 11. Static characteristics...continued

At recommended operating conditions; T,m, = -40 °C to +85 °C; voltages are referenced to GND (ground = 0 V); Cgy = 2.2
UF at pin Vg, unless otherwise specified; Guaranteed by design and characterization.

Symbol |Parameter Conditions Min Typ M ' Max Unit

lccstaty | Static supply current Vees 2 Vecgen (active mode); all inputs - - 15 MA
= HIGH

lcc(stb) standby supply current Vees < Veegen and Veca 2 1.0V - - 7 MA
(inactive mode); all host side inputs =
HIGH

[1]1  Typical values are measured at Ty, = 25 °C.
[2] EMI filter line capacitance per data channel from I/O driver to pin; C¢, is guaranteed by design.
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12 Dynamic characteristics

12.1 Level translator

Table 12. Level translator dynamic characteristics
At recommended operating conditions; Voca = 1.2 V; Tamp = 25 °C; unless otherwise specified.

Symbol ‘ Parameter ‘ Conditions ‘ Min ‘Typ ‘ Max ‘ Unit
Host side transition times

tr rise time Vceg = 1.8 V card interface; Vgca = 1.8 V o - 0.4 1.0 ns
t fall time 0] - 0.4 1.0 ns
t, rise time Vees = 1.8 V card interface; Veoa = 1.2V 0 - 0.4 1.0 ns
te fall time o - 0.4 1.0 ns
Card side transition times

t, rise time Veog = 1.8 V card interface; 40 °C € T,mp < +85°C 2 04 |088 132 |ns
te fall time 2] 04 |0.88 [132 |ns
Card input transition times

t, rise time Veog = 1.8 V card interface; -40 °C € Tymp < +85°C B 02 |05 096 |ns
te fall time B3] 02 |045 096 |ns
Host to card propagation delay

tod trailing edge Vceg = 1.8 V card interface; Vgca = 1.2V - 2.5 5.0 ns
tod rising edge Vceg = 1.8 V card interface; Veca = 1.2V - 29 5.0 ns
tod trailing edge Veeg = 3.3 V card interface; Veca = 1.2V - 1.9 5.0 ns
tod rising edge Vceg = 3.3 V card interface; Vgca = 1.2V - 23 5.0 ns
tod trailing edge Vceg = 1.8 V card interface; Veca = 1.8V - 1.9 5.0 ns
tod rising edge Veeg = 1.8 V card interface; Voca = 1.8 V - 21 5.0 ns
tod trailing edge Vceg = 3.3 V card interface; Vgca = 1.8V - 1.2 5.0 ns
tod rising edge Vcep = 3.3 V card interface; Veca = 1.8V - 15 5.0 ns
Card to host propagation delay

tod trailing edge Vceg = 1.8 V card interface; Vgca = 1.2V - 29 5.0 ns
tod rising edge Vceg = 1.8 V card interface; Veca = 1.2V - 3.0 5.0 ns
tod trailing edge Veeg = 3.3 V card interface; Vgca = 1.2V - 2.6 5.0 ns
tod rising edge Vceg = 3.3 V card interface; Vgca = 1.2V - 2.6 5.0 ns
tod trailing edge Vceg = 1.8 V card interface; Veca = 1.8 V - 2.2 5.0 ns
tod rising edge Veeg = 1.8 V card interface; Vgca = 1.8 V - 2.2 5.0 ns
tod trailing edge Vceg = 3.3 V card interface; Vgca = 1.8V - 2.0 5.0 ns
tod rising edge Vceg = 3.3 V card interface; Veca = 1.8 V - 1.8 5.0 ns
CLKA to CLK_FB propagation delay

tod trailing edge Vceg = 1.8 V card interface; Vgca = 1.2V - 6.3 10 ns
tod rising edge Vceg = 1.8 V card interface; Vgea = 1.2V - 6.3 10 ns
tod trailing edge Veeg = 3.3 V card interface; Vgca = 1.2V - 5.5 10 ns
tod rising edge Vceg = 3.3 V card interface; Vgca = 1.2V - 5.5 10 ns
tod trailing edge Vceg = 1.8 V card interface; Veca = 1.8 V - 4.8 10 ns
tod rising edge Veeg = 1.8 V card interface; Vgca = 1.8 V - 4.8 10 ns
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Table 12. Level translator dynamic characteristics...continued
At recommended operating conditions; Voca = 1.2 V; Tomp = 25 °C; unless otherwise specified.

Symbol |Parameter Conditions Min |Typ Max Unit
tod trailing edge Vcep = 3.3 V card interface; Veca = 1.8V - 3.9 10 ns
tod rising edge Vceg = 3.3 V card interface; Veca = 1.8V - 3.9 10 ns

[1] transition between Vg = 0.35 * Vcca and Voy = 0.65 * Veea
[2] transition between Vo =0.45V and Voy =14V
[3] Guaranteed by design; transition between V) = 0.58 V and V| = 1.27 V with Cyace = 3.5 pF and Ccarq+crabLe = 12 pF, trace length = 11 mm

Table 13. SD card level translator skew - NVT4858HK (QFN)
Over -40 °C to +85 °C

Iltem Condition Direction Vpp condition (£10 %) Min Typ Max Unit
skew clk/cmdb to data (clk |host to card Veea=1.2V;Vecg =3V - - 200 ps
to data2)
skew (data to data) |data to data host to card Veea=1.2V;Veeg =3V - - 200 ps
skew clk/cmdb to data card to host Veea=1.2V;Veeg =3V - - 200 ps
skew (data to data) |data to data card to host Veea=1.2V;Veecg =3V - - 200 ps
skew clk/cmdb to data host to card Veea=1.2V;Veeg =18V |- - 200 ps
skew (data to data) |data to data host to card Veea=1.2V;Veeg=18V |- - 200 ps
skew clk/cmdb to data card to host Veea=1.2V;Veeg =18V |- - 200 ps
skew (data to data) |data to data card to host Veea=1.2V;Veeg =18V |- - 200 ps

Table 14. SD card level translator skew - NVT4858UK (WLCSP)
Over -40 °C to +85 °C

Item Condition Direction Vpp condition (£10 %) Min Typ Max Unit
skew clk/cmdb to data (clk |host to card Veea=1.2V;Veeg =3V - - 200 ps
to data2)
skew (data to data) |data to data host to card Veea=1.2V;Vecg =3V - - 200 ps
skew clk/cmdb to data card to host Veea=1.2V;Veeg =3V - - 200 ps
skew (data to data) |data to data card to host Veea=1.2V;Veeg =3V - - 200 ps
skew clk/cmdb to data host to card Veea=1.2V;Veeg =18V |- - 200 ps
skew (data to data) |data to data host to card Veea=1.2V;Veeg =18V |- - 200 ps
skew clk/cmdb to data card to host Veea=1.2V;Vecg=18V |- - 200 ps
skew (data to data) |data to data card to host Veea=1.2V;Vecg =18V |- - 200 ps
NVT4858 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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Vee
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Von and Vg, are specified in Table 12 as [ ang @
Figure 6. Output rise and fall times
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[1] transition between Vg = 0.35 * Vgca and Voy = 0.65 * Viea
[2] transition between Vo =0.45V and Voy =14V

output

Figure 7. Output delay timing
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Output delay is for every single channel, from input to output, 0.5*V¢¢ to 0.5*V o, in which Vg
and Vo are the input and output voltage domain.
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13 Application information

13.1

NVT4858

The application circuit for NVT4858, which shows the typical interface with a SD or SIM
card, is shown below.

v Vsp
_SUPPLY | PMU or DC/DC
NVT4858
1.8Vor3.0V 1.08 V to Vces
select 192V
—_———— Cext
r 1 Vcca
I | o ¥
I | CLKA | ]l
CLK_FB | | Frm————————— \
I | CLCFB] L |
DAT1B |

I | | {‘& ! !
I I | I—> I DATOB I
| CMDA ﬂ | | LGND SIM CARD I
| | | |
| Hosm I I LEVEL IF cLe !

TRANSLATOR |
| BASEBAND DATOA | v I Vsp SD-CARD
| INTERFACE |7< |—l Locic N v -
| I | FD cmpB

|

| | | LD DAT3B
| ﬂﬂ,‘ |
I | paraa 1 | }—& DAT2B
l | DAT3A | I \
| F——1 ] \
| I
1

aaa-037185

Figure 8. Application circuit interfacing with typical SD or SIM card

SD card pin assignment

Figure 9 shows the general shape and interface contacts of the SD Memory Card and
Table 15 defines the card contacts.

SD Memory
Card

aaa-006949

Figure 9. SD memory card shape and interface (top view)

Table 15. SD memory card pad assignment

Pin # Name IType I Description
SD mode
1 CD/DAT3 1/10/PP Card detect/data line

(Bit 3)
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13.2

13.3

13.4

NVT4858

Table 15. SD memory card pad assignment...continued

Pin # Name Type Description

2 CMD 1/0/PP Command/response

3 VSS1 S Supply voltage ground
4 VDD S Supply voltage

5 CLK | Clock

6 VSS2 S Supply voltage ground
7 DATO I/O/PP Data line (Bit 0)

8 DAT1 I/O/PP Data line (Bit 1)

9 DAT2 I/O/PP Data line (Bit 2)

Input/output capacitor considerations

It is recommended that a 1 yF and 100 nF (NVT4858HK) or 220 nF (NVT4858UK)
capacitors having low Equivalent Series Resistance (ESR) are used respectively at
Vcea and Veep input terminals of the device. X5R and X7R type multi-layer ceramic
capacitors (MLCC) are preferred because they have minimal variation in value and ESR
over temperature. The maximum ESR should be < 500 mQ (50 mQ typical).

Layout consideration

The capacitors should be placed directly at the terminals and ground plane. It is
recommended to design the PCB so that the Vcca and Vg pins are bypassed with a
capacitor with each ground returning to a common node at the GND pin of the device
such that ground loops are minimized.

Level translator stage

The architecture of the device I/O channel is shown below. The device does not require
an extra input signal to control the direction of data flow from host to SD/SIM card or
from SD/SIM to host. As a change of driving direction is just possible when both sides
are in HIGH state, the control logic is recognizing the first falling edge granting it control
about the other signal side. During a rising edge signal, the non-driving output is driven
by a one-shot circuit to accelerate the rising edge. In case of a communication error or
some other unforeseen incident that would drive both connected sides to be drivers at
the same time, the internal logic automatically prevents stuck-at situation, so both I/Os
will return to HIGH level once released from being driven LOW.

The channels CLK and CLK_FB just contain single direction drivers without the holding
mechanism of the 1/O channel, as these are just driven from the host to the card side.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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pull-up
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L | oNE
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Figure 10. Automatic direction control level translator for HIGH-level direction change

interfaces
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14 Test information

NVT4858

<——pulse width——»
\]
. 65 %
negative 50 % 50 %
input ° °
35 %
oV ] -
—>Itf(0) = = tr(o) ==
»\ tr(o) ‘+ | tf(o) -
M 65 %
positive
input 50 % 50 %
35 %
oV -
<« pulse width———»|
Vcea Vees
R \ Vo
PULSE source ~ P
GENERATOR [ 553 buT l
Rterm i I CL RL
aaa-014797

Definitions test circuit:

Rsource = source resistance of pulse generator.

Rierm = termination resistance should be equal to output impedance Z, of pulse generator.
C_ = load capacitance including jig and probe capacitance.

R_ = load resistance.

Figure 11. Load circuitry for measuring switching time
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15 Package outline

WLCSP-16 1/0 S0T2127-1
1.41 X 1.41°X 0.49 PKG, 0.35 PITCH (BACKSIDE COATING INCLUDED)

147 D<_\
[A]
VAN

INDEX AREA

16X []0.03[Cl~ |~

SEATING
PLANE

/A

|
!
|
|

4X|A22]0.03|C

L
I Rw)

0.175 3X 0.35

PR R, + - P S
T 0.185
B N N & 0.145
0.525 MAX
A
|

L)

/A |
PIN A1 1 2 3 4 -
INDEX AREA 16X 9242 VIEW D-D
[#]20.05@[c[A[B]
BOTTOM VIEW
© NXP B.V. ALL RIGHTS RESERVED DATE: 12 JAN 2021
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Figure 12. Package outline SOT2127-1 (WLCSP16)
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WLCSP-16 1/0
1.41 X 1.41 X

NOTES:

1. ALL DIMENSIONS IN MILLIMETERS.

2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.
& PIN A1 FEATURE SHAPE, SIZE AND LOCATION MAY VARY.

0.49 PKG, 0.35 PITCH (BACKSIDE COATING INCLUDED)

MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM C.

A DATUM C, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE SOLDER BALLS.

6. THIS PACKAGE HAS A BACK SIDE COATING THICKNESS OF 0.025.
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Figure 13. Package outline SOT2127-1 (WLCSP16)
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Figure 14. Package outline SOT1161-2 (XQFN16)
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16 PCB layout

NVT4858

WLCSP-16 1/0 SO0T2127—1
1.41 X 1.41'X 0.48 PKG, 0.35 PITCH (BACKSIDE COATING INCLUDED)
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PACKAGE |

OUTLINE

PCB DESIGN GUIDELINES — SOLDER MASK OPENING PATTERN

THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.
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Figure 15. SOT2127-1 WLCSP16 solder mask opening pattern
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WLCSP-16 1/0 SOT2127-1
1.41 X 1.41 X 0.49 PKG, 0.35 PITCH (BACKSIDE COATING INCLUDED)

0.175 3X 0.35
i I
I
|

PACKAGE f

OUTLINE

PCB DESIGN GUIDELINES — 1/0 PADS AND SOLDERABLE AREA

THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.
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Figure 16. SOT2127-1 WLCSP16 /O pads and solderable area
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WLCSP-16 1/0 SOT2127-1
1.41 X 1.41 X 0.49 PKG, 0.35 PITCH (BACKSIDE COATING INCLUDED)
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OUTLINE
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PCB DESIGN GUIDELINES — SOLDER PASTE STENCIL

THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.
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Figure 17. SOT2127-1 WLCSP16 solder paste stencil
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Figure 18. SOT1161-2 XQFN16 soldering layout
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17 Soldering of SMD packages

171

17.2

17.3

17.4

NVT4858

This text provides a very brief insight into a complex technology. A more in-depth account
of soldering ICs can be found in Application Note AN10365 “Surface mount reflow
soldering description”.

Introduction to soldering

Soldering is one of the most common methods through which packages are attached

to Printed Circuit Boards (PCBs), to form electrical circuits. The soldered joint provides
both the mechanical and the electrical connection. There is no single soldering method
that is ideal for all IC packages. Wave soldering is often preferred when through-hole
and Surface Mount Devices (SMDs) are mixed on one printed wiring board; however, it is
not suitable for fine pitch SMDs. Reflow soldering is ideal for the small pitches and high
densities that come with increased miniaturization.

Wave and reflow soldering

Wave soldering is a joining technology in which the joints are made by solder coming
from a standing wave of liquid solder. The wave soldering process is suitable for the
following:

* Through-hole components
* Leaded or leadless SMDs, which are glued to the surface of the printed circuit board

Not all SMDs can be wave soldered. Packages with solder balls, and some leadless
packages which have solder lands underneath the body, cannot be wave soldered. Also,
leaded SMDs with leads having a pitch smaller than ~0.6 mm cannot be wave soldered,
due to an increased probability of bridging.

The reflow soldering process involves applying solder paste to a board, followed by
component placement and exposure to a temperature profile. Leaded packages,
packages with solder balls, and leadless packages are all reflow solderable.

Key characteristics in both wave and reflow soldering are:

» Board specifications, including the board finish, solder masks and vias
Package footprints, including solder thieves and orientation

* The moisture sensitivity level of the packages

» Package placement

¢ Inspection and repair

¢ Lead-free soldering versus SnPb soldering

Wave soldering

Key characteristics in wave soldering are:

* Process issues, such as application of adhesive and flux, clinching of leads, board
transport, the solder wave parameters, and the time during which components are
exposed to the wave

¢ Solder bath specifications, including temperature and impurities

Reflow soldering

Key characteristics in reflow soldering are:
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* Lead-free versus SnPb soldering; note that a lead-free reflow process usually leads
to higher minimum peak temperatures (see Figure 19) than a SnPb process, thus
reducing the process window

» Solder paste printing issues including smearing, release, and adjusting the process
window for a mix of large and small components on one board

» Reflow temperature profile; this profile includes preheat, reflow (in which the board
is heated to the peak temperature) and cooling down. It is imperative that the peak
temperature is high enough for the solder to make reliable solder joints (a solder
paste characteristic). In addition, the peak temperature must be low enough that the
packages and/or boards are not damaged. The peak temperature of the package
depends on package thickness and volume and is classified in accordance with
Table 16 and Table 17

Table 16. SnPb eutectic process (from J-STD-020D)
Package reflow temperature (°C)

Package thickness (mm)

Volume (mm?)

<350 2 350
<25 235 220
225 220 220

Table 17. Lead-free process (from J-STD-020D)
Package reflow temperature (°C)

Package thickness (mm)

Volume (mm?)

<350 350 to 2000 > 2000
<16 260 260 260
1.6t02.5 260 250 245
>25 250 245 245

Moisture sensitivity precautions, as indicated on the packing, must be respected at all
times.

Studies have shown that small packages reach higher temperatures during reflow
soldering, see Figure 19.
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maximum peak temperature
= MSL limit, damage level

temperature

minimum peak temperature
= minimum soldering temperature

peak
(T temperature

time
001aac844
MSL: Moisture Sensitivity Level

Figure 19. Temperature profiles for large and small components

For further information on temperature profiles, refer to Application Note AN10365
“Surface mount reflow soldering description”.

18 Abbreviations

Table 18. Abbreviations

Acronym Description

DUT Device Under Test

EMI ElectroMagnetic Interference

ESD ElectroStatic Discharge

MMC MultiMedia Card

PCB Printed-Circuit Board

RoHS Restriction of Hazardous Substances
SD Secure Digital

WLCSP Wafer-Level Chip-Scale Package

19 Revision history

Table 19. Revision history

Document ID Release date |Data sheet status Change notice Supersedes
NVT4858 v.2.1 20211112 Product data sheet 202111014l NVT4858 v.2.0
Modifications: * Changed 1.95V t0 1.98 V and 1.65 V to 1.62 V throughout the data sheet

¢ Table 11: Removed hysteresis voltage from "Automatic enable feature: Vcg"
¢ Table 13 and Table 14: Added skew information for NVT4858HK (QFN) and NVT4858UK

(WLCSP)

NVT4858 v.2.0 20210915 Product data sheet - NVT4858 v.1.0

NVT4858 v.1.0 20210421 Product data sheet - -
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20 Legal information

20.1 Data sheet status

[1112]

Document status Product status Definition

Objective [short] data sheet Development This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification.

Product [short] data sheet Production This document contains the product specification.

[1]1  Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple
devices. The latest product status information is available on the Internet at URL http://www.nxp.com.

20.2 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local NXP
Semiconductors sales office. In case of any inconsistency or conflict with the
short data sheet, the full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product

is deemed to offer functions and qualities beyond those described in the
Product data sheet.

20.3 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

NVT4858

All information provided in this document is subject to legal disclaimers.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.
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Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
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