2Gb LPDDR (2 x 32Mx32)

MS46H64M32L2SB-XX

FEATURES

Package:

¢ 152 Plastic Ball Grid Array (PBGA), 14 x 14 mm
¢ 0.65 mm pitch

¢ 1.28 mm max thickness

Micron® LPDDR components

RoHS-compliant, “green” package

Space-saving multichip package/package-on-package
combination

Vop/Vbbg Low-voltage operation (1.8V)
Commercial and industrial temperature ranges
Same footprint as Micron® MS46H64M32L2CG/KZ
Bidirectional data strobe per byte of data (DQS)

Internal, pipelined double data rate (DDR) architecture; two

data accesses per clock cycle
Differential clock inputs (CK and CK#)
Commands entered on each positive CK edge

DQS edge-aligned with data for READSs; center-aligned with

data for WRITEs
4 internal banks for concurrent operation

Data masks (DM) for masking write data—one mask per

byte

Programmable burst lengths (BL): 2, 4, 8, or 16
Concurrent auto precharge option is supported
Auto refresh and self refresh modes

1.8V LVCMOS-compatible inputs

Partial-array self refresh (PASR)

Deep power-down (DPD)

Status read register (SRR)

Selectable output drive strength (DS)

Clock stop capability

64ms refresh

SYSTEMS"

a\' MERCURY

*PRELIMINARY

GENERAL DESCRIPTION

Microsemi MS46H64M32L2SB package-on-package (PoP) MCP
product combines two Mobile LPDRAM devices in a single MCP.
This product targets mobile applications with low-power, high-
performance, and minimal package-footprint design requirements.

Each 1Gb Mobile low-power DDR SDRAM is a high-speed CMOS,
dynamic random-access memory. It is internally configured as a
quad-bank DRAM. Each of the x32’s 268M-bit banks is organized
as 8,192 rows by 1,024 columns by 32 bits.

NOTES:

1. Complete functionality is described throughout the document; any page or diagram may have
been simplified to convey a topic and may not be inclusive of all requirements.
2. Any specific requirement takes precedence over a general statement.

* This product is under development, is not qualified or characterized and is subject to change
without notice.

Micron® is a registered trademark of Micron Technology, Inc.

TABLE 1 — CONFIGURATION ADDRESSING -2 x 1Gb

Architecture 2 x 32 Meg x 32
Configuration 8 Meg x 32 x 4 banks x 2 die
Refresh count 8K
Row addressing 8K A[12:0]
Column addressing 1K A[9:0]
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FIGURE 1 — PIN CONFIGURATION

TOP VIEW
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NOTE: Ball AA15 is reserved for A13 and ball Y12 is reserved for A14 for future densities
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FIGURE 2 — FUNCTIONAL BLOCK DIAGRAM

CSo# Voo
CS1# Voba
CK 2 om
CK#
CKEO (—
CKE1 2x 1G LPDDR _i> DQ 0-31
(x32)
RAS# 4
CAS# Das
WE# TQ
Address 0-12, —L1 Vssa NOTE:
BAO BA1 — T Vss 1. Throughout this data sheet, various figures and text refer to DQs as “DQ.” DQ should be
' interpreted as any and all DQ collectively, unless specifically stated otherwise. The x32 LPDDR
is divided into 4 bytes. For DQ[7:0], DM refers to DM0 and DQS refers to DQSO0. For DQ[15:8],
DM refers to DM1 and DQS refers to DQS1. For DQ[23:16], DM refers to DM2 and DQS refers
to DQS2. For DQ[31:24], DM refers to DM3 and DQS refers to DQS3.
TABLE 2 — BALL DESCRIPTIONS
Symbol Type Description
. Address inputs: Specifies the row or column address. Also used to load the mode registers. The maximum LPDDR address is
A[12:0] Input ) . )
determined by density and configuration.
BAO, BA1 Input Bank address inputs: Specifies one of the 4 banks.
CAS# Input Column select: Specifies which command to execute.
CK CKé# Inout CK'is the system clock. CK and CK# are differential clock inputs. All address and control signals are sampled and referenced on the
' P crossing of the rising edge of CK with the falling edge of CK#.
CKEO, CKE1 Input Clock enable: CKEO, CKE1
CS0#, CS1# Input Chip select: CSO0#, CS1#
DM[3:0] Input Data mask: Determines which bytes are written during WRITE operations.
RAS# Input Row select: Specifies the command to execute.
WE# Input Write enable: Specifies the command to execute.
DQ[31:0] Input/output Data bus: Data inputs/outputs.
DQS[3:0] Input/output Data strobe: Coordinates READ/WRITE transfers of data; one DQS per DQ byte.
TQ Output Temperature sensor output: TQ HIGH when LPDDR TJ exceeds 85°C.
Vop Supply Vop: Core power supply.
Voba Supply Viopa: 1/O power supply.
Vssa Supply Vssa: 1/0 ground.
Vss Supply Vss: Core ground.
DNU — Do not use
NC — No connect: Not internally connected.
RFU' — Reserved for future use.

Note: 1. Balls marked RFU may or may not be connected internally. These balls should not be used. Contact factory for details.
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ELECTRICAL SPECIFICATIONS

Stresses greater than those listed 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 for extended

periods may affect reliability.

TABLE 3 - ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Unit Notes
Voo/Vopa supply voltage relative to Vss/Vssa Voo/Voba -1.0 24 V 1
Voltage on any pin relative to Vss ViN -05 2'@;29232? ; (I)ezg) \Y 1
Storage temperature range — -55 +150 °C
NOTE: 1. Voo and Vopa must be within 300mV of each other at all times. Vopa must not exceed Vop.

TABLE 4 - RECOMMENDED OPERATING CONDITIONS
Parameters Symbol Min Typ Max Unit Notes
Supply voltage Voo 1.70 1.80 1.95 \ 6,7
110 supply voltage Vopa 1.70 1.80 1.95 \ 6,7
Operating temperature range (Industrial) — -40 — +85 °C
Operating temperature range (Commercial) — 0 — +70 °C
TABLE 5 - AC/DC ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS
Notes 1-5 apply to all parameters/conditions in this table

Parameter/Condition Symbol Min Max Unit Notes
Address and command inputs
Input voltage high ViH 0.8 x Vbpa Vopa + 0.3 Vv 8,9
Input voltage low Vie -0.3 0.2 x Vopa \Y 8,9
Clock inputs (CK, CK#)
DC input voltage ViN -0.3 Vopa + 0.3 Vv 10
DC input differential voltage Vipoc) 0.4 x Vobpa Vopa + 0.6 \Y 10, 11
AC input differential voltage Vipac) 0.6 x Vbpa Vopa + 0.6 v 10, 11
AC differential crossing voltage Vix 0.4 x Vbpa 0.6 x Vbpa \Y 10, 12
Data inputs
DC input high voltage ViHpe) 0.7 x Vopa Vopa + 0.3 V 8,9,13
DC input low voltage ViLpo) -0.3 0.3 x Vopa \Y 8,9,13
AC input high voltage ViHAC) 0.8 x Vbpa Vopa + 0.3 v 8,9,13
AC input low voltage ViLac) -0.3 0.2 x Viopa v 8,9,13
Data outputs
DC output high voltage: Logic 1 (lon = -0.1mA) Von 0.9 x Vopa - v
DC output low voltage: Logic 0 (loL = 0.1mA) Voo - 0.1 x Vopa v
Leakage current
Input leakage current
Any input OV < Vin < Vb li -2 2 pA
(All other pins not under test = 0V)
e o < . ; o

Notes on next page
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ELECTRICAL SPECIFICATIONS (cont'd)

NOTES:

1. All voltages referenced to Vss. 7. Voo and Vooa must track each other and Vopa must be less than or equal to Voo.
2. All parameters assume proper device initialization. 8. To maintain a valid level, the transitioning edge of the input must:
3. Tests for AC timing, Icc, and electrical AC and DC characteristics may be conducted at nominal 8a. Sustain a constant slew rate from the current AC level through to the target AC level, Vi(ac)
supply voltage levels, but the related specifications and device operation are guaranteed for the or VIH(AC).
full voltage range specified. 8b. Reach at least the target AC level.
4. Outputs measured with equivalent load; transmission line delay is assumed to be very small: 8c. After the AC target level is reached, continue to maintain at least the target DC level, ViLpc)
****************************** or VIHDC).
! z, = 50Q Zp = 50Q : 9. Vinovershoot: ViHmax = Vopa + 1.0V for a pulse width <3ns and the pulse width cannot be
: 1/0 1/0 | greater than one-third of the cycle rate. ViL undershoot: ViLmin = ~1.0V for a pulse width <3ns
| I20pF I 10pF | and the pulse width cannot be greater than one-third of the cycle rate.
| = = | 10. CKand CK# input slew rate must be 21 V/ns (2 V/ns if measured differentially).
| Full drive strength Half drive strength I 11. Vip is the magnitude of the difference between the input level on CK and the input level on CK#.
Lo I 12. The value of Vix is expected to equal Voparz of the transmitting device and must track variations
5. Timing and Ipp tests may use a Vit-to-Vin swing of up to 1.5V in the test environment, but input in the DC level of the same.
timing is still referenced to Voobaz (or to the crossing point for CK/CK#). The output timing 13. DQ and DM input slew rates must not deviate from DQS by more than 10%. 50ps must be
reference voltage level is Vopas. added to tos and tow for each 100 mV/ns reduction in slew rate. If slew rate exceeds 4 V/ns,
6. Any positive glitch must be less than one-third of the clock cycle and not more than +200mV or functionality is uncertain.
2.0V, whichever is less. Any negative glitch must be less than one-third of the clock cycle and
not exceed either —150mV or +1.6V, whichever is more positive.
TABLE 6 — CAPACITANCE (X32)
Note 1 applies to all the parameters in this table
Parameter Symbol Min Max Unit Notes
Input capacitance: CK, CK# Cek TBD TBD pF
Delta input capacitance: CK, CK# Cock TBD TBD pF 2
Input capacitance: command and address Ci TBD TBD pF
Delta input capacitance: command and address Col TBD TBD pF 2
Input/output capacitance: DQ, DQS, DM Cio TBD TBD pF
Delta input/output capacitance: DQ, DQS, DM Coio TBD TBD pF 3
NOTES:
1. This parameter is guaranteed by design, not tested.
2. The input capacitance per pin group will not differ by more than this maximum amount for any given device.
3. The I/O capacitance per DQS and DQ byte/group will not differ by more than this maximum amount for any given device.
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ELECTRICAL SPECIFICATIONS - Ioo PARAMETERS
TABLE 7 — Ipp SPECIFICATIONS AND CONDITIONS

Notes 1-5 apply to all the parameters/conditions in this table

Max**
Parameter/Condition Symbol -5 -54* -6 -75 Unit Notes
Operating 1 bank active precharge current: tre = tre (MiN); tek = tek (viv); CKE is HIGH; CS is Iobo 10 105 100 70 mA 6
HIGH between valid commands; Address inputs are switching every 2 clock cycles; Data bus
inputs are stable
Precharge power-down standby current: All banks idle; CKE is LOW; CS is HIGH; tok = tok viny; Ipb2p 600 600 600 600 pA 7,8
Address and control inputs are switching; Data bus inputs are stable
Precharge power-down standby current: Clock stopped; All banks idle; CKE is LOW; CS is Iop2ps 600 600 600 600 pA 7
HIGH, CK = LOW, CK# = HIGH; Address and control inputs are switching; Data bus inputs are
stable
Precharge nonpower-down standby current: All banks idle; CKE = HIGH; CS = HIGH; Ibb2n 18 17 15 12 mA 9
tck = tek (viny; Address and control inputs are switching; Data bus inputs are stable
Precharge nonpower-down standby current: Clock stopped; All banks idle; CKE = HIGH; IbD2ns 14 13 8 8 mA 9
CS = HIGH; CK = LOW, CK# = HIGH; Address and control inputs are switching; Data bus inputs
are stable
Active power-down standby current: 1 bank active; CKE = LOW; CS = HIGH; tck = tek viny; Iop3p 3.6 3.6 3.6 3.6 mA 8
Address and control inputs are switching; Data bus inputs are stable
Active power-down standby current: Clock stopped; 1 bank active; CKE = LOW; CS = HIGH; Ibp3ps 3.6 3.6 3.6 3.6 mA
CK = LOW; CK# = HIGH; Address and control inputs are switching; Data bus inputs are stable
Active nonpower-down standby: 1 bank active; CKE = HIGH; CS = HIGH; tck = tok (in; Iooan 20 19 18 16 mA 6
Address and control inputs are switching; Data bus inputs are stable
Active nonpower-down standby: Clock stopped; 1 bank active; CKE = HIGH; CS = HIGH; IpD3Ns 16 15 14 12 mA 6
CK = LOW; CK# = HIGH; Address and control inputs are switching; Data bus inputs are stable
Operating burst read: 1 bank active; BL = 4; CL = 3; tck = tck (vin); Continuous READ bursts; Ibp4r 150 145 140 120 mA 6
lout = 0OmA; Address inputs are switching every 2 clock cycles; 50% data changing each burst
Operating burst write: One bank active; BL = 4; tck = tck (win); Continuous WRITE bursts; Iopaw 150 145 140 120 mA 6
Address inputs are switching; 50% data changing each burst
Auto refresh: Burst refresh; CKE = HIGH; Address and control inputs are trrc = 138ns Iobs 140 140 140 140 mA 10
switching; Data bus inputs are stable ReC = tReF IooeA 15 15 15 14 mA 10,11
Typical deep power-down current at 25°C: Address and control pins are stable; Data bus inputs Iops 10 10 10 10 pA 7,13
are stable

* Optional speed grades — contact factory for availability.

** Max current of 1 device — the 2nd device current in non-operating mode to be added for total MCP current.
Notes on next page
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ELECTRICAL SPECIFICATIONS - Ioo PARAMETERS (cont'd)
TABLE 8 — Ipps SPECIFICATIONS AND CONDITIONS

Notes 1-5, 7, and 12 apply to all the parameters/conditions in this table

Parameter/Condition Symbol Standard Units
Self refresh: Full array, 85°C Iope 1200 pA
g:ti ;uLs%mut&Ka; etCSKt ;!\;I)Ill\g, Address and control inputs are stable; Full array, 45°C 750 uA
1/2 array, 85°C 900 pA
1/2 array, 45°C 730 pA
1/4 array, 85°C 750 pA
1/4 array, 45°C 680 pA
1/8 array, 85°C 750 pA
1/8 array, 45°C 620 pA
1/16 array, 85°C 700 pA
1/16 array, 45°C 540 pA

NOTES:

1.
2.

3.

All voltages referenced to Vss.

Tests for Iop characteristics may be conducted at nominal supply voltage levels, but the related
specifications and device operation are guaranteed for the full voltage range specified.

Timing and lop tests may use a ViL-to-Vii swing of up to 1.5V in the test environment, but input
timing is still referenced to Vooaz (or to the crossing point for CK/CK#). The output timing
reference voltage level is Vopaz.

Iop is dependent on output loading and cycle rates. Specified values are obtained with minimum
cycle time with the outputs open.

Iop specifications are tested after the device is properly initialized and values are averaged at
the defined cycle rate.

MIN (trc or trrc) for Ioo measurements is the smallest multiple of tck that meets the minimum
absolute value for the respective parameter. trasmax for Iop measurements is the largest multiple
of tck that meets the maximum absolute value for tras.

Measurement is taken 500ms after entering into this operating mode to provide settling time for
the tester.

Vop must not vary more than 4% if CKE is not active while any bank is active.

Ioban specifies DQ, DQS, and DM to be driven to a valid high or low logic level.

. CKE must be active (HIGH) during the entire time a REFRESH command is executed. From the

time the AUTO REFRESH command is registered, CKE must be active at each rising clock edge
until trrc later.

. This limit is a nominal value and does not result in a fail. CKE is HIGH during REFRESH

command period (trrc (MIN)) else CKE is LOW (for example, during standby).

. Values for Ipps 85°C are guaranteed for the entire temperature range. All other Ipps values are

estimated.

. Typical values at 25°C, not a maximum value.
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ELECTRICAL SPECIFICATIONS — AC OPERATING CONDITIONS
TABLE 9 — ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

Notes 1-9 apply to all the parameters in this table; Vboo/Vopg = 1.70-1.95V

-5* -54* -6 -75
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Access window of DQ from CK/CK# oL=3 tac 20 >0 20 >0 20 > 20 60 ns
CL=2 2.0 6.5 2.0 6.5 20 6.5 20 6.5
Clock cycle time oL=s tex >0 ~ >4 - 0 - 5 - ns 10
CL=2 12 - 12 - 12 - 12 -
CK high-level width teH 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 tex
CK low-level width teL 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 tck
CKE minimum pulse width (high and low) toke 1 - 1 - 1 - 1 - tok 1
Auto precharge write recovery + precharge time toaL - - - - - - - - - 12
DQ and DM input hold time relative to DQS (fast slew rate) toh 0.6 - 0.6 - 0.6 - 0.8 - ns 13&;4’
DQ and DM input hold time relative to DQS (slow slew rate) toHs 0.7 - 0.7 - 0.7 - 0.9 - ns
DQ and DM input setup time relative to DQS (fast slew rate) tost 0.6 - 0.6 - 0.6 - 0.8 - ns 13% 514’
DQ and DM input setup time relative to DQS (slow slew rate) tpss 0.7 - 0.7 - 0.7 - 0.9 - ns
DQ and DM input pulse width (for each input) toipw 18 - 19 - 21 - 18 - ns 16
CL=3 20 5.0 2.0 5.0 2.0 55 20 6.0 ns
Access window of DQS from CK/CK# tasck
CL=2 2.0 6.5 2.0 6.5 2.0 6.5 20 6.5 ns
DQS input high pulse width toasH 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6 tex
DQS input low pulse width toast 04 0.6 04 0.6 04 0.6 04 0.6 tck
DQS-DQ skew, DQS to last DQ valid, per group, per access toasa - 04 - 0.45 - 0.45 - 0.6 ns 13,17
WRITE command to first DQS latching transition toass 0.75 1.25 0.75 1.25 0.75 1.25 0.75 1.25 tek
DQS falling edge from CK rising — hold time tosH 0.2 - 0.2 - 0.2 - 0.2 - tek
DQS falling edge to CK rising — setup time toss 0.2 - 0.2 - 0.2 - 0.2 - tek
Data valid output window (DVW) n/a tan - toasa taH - toasa taH - toasa taH - toasa ns 17
Half-clock period tHp feH, teL - feH, teL - feH, teL - feH, teL - ns 18
CL=3 - 5.0 - 5.0 - 55 - 6.0 ns
Data-out High-Z window from CK/ CK# thz 19,20
CL=2 - 6.5 - 6.5 - 6.5 - 6.5 ns
Data-out Low-Z window from CK/CK# tiz 1.0 - 1.0 - 1.0 - 1.0 - ns 19
Address and control input hold time (fast slew rate) tiHe 0.9 - 1.0 - 1.1 - 1.3 - ns 15, 21
Address and control input hold time (slow slew rate) tiHs 11 - 1.2 - 1.2 - 1.5 - ns
Address and control input setup time (fast slew rate) tise 0.9 - 1.0 - 1.1 - 1.3 - ns 15,21
Address and control input setup time (slow slew rate) tiss 1.1 - 12 - 12 - 1.5 - ns
Address and control input pulse width tipw 2.3 - 25 - 2.6 - tis + tiH - ns 16
LOAD MODE REGISTER command cycle time tMRD 2 - 2 - 2 - 2 - tck
DQ-DQS hold, DQS to first DQ to go nonvalid, per access ton :2:3 - :2:3 - :2:3 - :2:3 - ns | 13,17
Data hold skew factor taHs - 0.5 - 0.5 - 0.65 - 0.75 ns
ACTIVE-to-PRECHARGE command tras 40 70,000 42 70,000 42 70,000 45 70,000 ns 22
ACTIVE to ACTIVE/ACTIVE to AUTO REFRESH command period tre 55 - 58.2 - 60 - 67.5 - ns
Active to read or write delay treD 15 - 16.2 - 18 - 225 - ns
Refresh period tREF - 64 - 64 - 64 - 64 ms 28
* Optional speed grades — contact factory for availability. Notes on next page
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ELECTRICAL SPECIFICATIONS — AC OPERATING CONDITIONS (cont'd)

TABLE 9 — ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (cont'd)
Notes 1-9 apply to all the parameters in this table; Vboo/Vopg = 1.70-1.95V

-5* -54* -6 -75
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Average periodic refresh interval tREFI - 7.8 - 7.8 - 7.8 - 7.8 s 23
AUTO REFRESH command period trRFC 110 - 110 - 110 - 10 - ns
PRECHARGE command period trP 15 - 16.2 - 18 - 225 - ns
CL=3 tRPRE 0.9 1.1 0.9 1.1 0.9 1.1 0.9 1.1 tck
DQS read preamble
CL=2 tRPRE 0.5 11 0.5 11 0.5 11 0.5 11 tek
DQS read postamble tRPST 0.4 0.6 04 0.6 04 0.6 04 0.6 tek
Active bank a to active bank b command trRRD 10 - 10.8 - 12 - 15 - ns
Read of SRR to next valid command tsrRe CL+1 - CL+1 - CL+1 - CL+1 - tek
SRR to read tsrRR 2 - 2 - 2 - 2 - tek
DQS write preamble twprE 0.25 - 0.25 - 0.25 - 0.25 - tek
DQS write preamble setup time twpRES 0 - 0 - 0 - 0 - ns 24,25
DQS write postamble twpsT 04 0.6 0.4 0.6 04 0.6 04 0.6 tek 26
Write recovery time twr 15 - 15 - 15 - 15 - ns 27
Internal WRITE-to-READ command delay twir 2 - 2 - 1 - 1 - tek
Exit power-down mode to first valid command txp 2 - 2 - 1 - 1 - tck
Exit self refresh to first valid command txsr 1125 - 1125 - 1125 - 1125 - ns 28
* Optional speed grades — contact factory for availability.
NOTES:
1. All voltages referenced to Vss. slew rate is less than 1.0 V/ns, timing must be derated: 50ps must be added to tos and tow for each
2. All parameters assume proper device initialization. 100 mV/ns reduction in slew rate. If the slew rate exceeds 4 V/ns, functionality is uncertain.
3. Tests for AC timing and electrical AC and DC characteristics may be conducted at nominal supply 15. The transition time for input signals (CAS#, CKE, CS#, DM, DQ, DQS, RAS#, WE#, and
voltage levels, but the related specifications and device operation are guaranteed for the full addresses) are measured between Viipc) to Virac) for rising input signals and Vioc) to Viwac) for
voltage ranges specified. falling input signals.
4. The circuit shown below represents the timing reference load used in defining the relevant 16. These parameters guarantee device timing but are not tested on each device.
timing parameters of the device. It is not intended to be either a precise representation of the 17. The valid data window is derived by achieving other specifications: trp (tcks2), toasa, and taH (tH -
typical system environment or a depiction of the actual load presented by a production tester. tars). The data valid window derates directly proportional with the clock duty cycle and a practical
System designers will use IBIS or other simulation tools to correlate the timing reference load data valid window can be derived. The clock is provided a maximum duty cycle variation of 45/55.
to system environment. Specifications are correlated to production test conditions (generally a Functionality is uncertain when operating beyond a 45/55 ratio.
coaxial transmission line terminated at the tester electronics). For the half-strength driver with a 18. thp min) is the lesser of tcL vy and tcH viny actually applied to the device CK and CK# inputs,
nominal 10pF load, parameters tac and tan are expected to be in the same range. However, these collectively.
parameters are not subject to production test but are estimated by design/characterization. Use of 19. thz and tiz transitions occur in the same access time windows as valid data transitions. These
Ieis or other simulation tools for system design validation is suggested. parameters are not referenced to a specific voltage level, but specify when the device output is no
- - - - - - - - - - - - - - - - - - - - - - - - === *‘ longer driving (tHz) or begins driving (tLz).
‘ z, = 50Q z, = 50Q | 20. tuz (wax) will prevail over toasck (Max) * trpsT (Max) condition.
: 1/O /0 | 21. Fast command/address input slew rate =1 V/ns. Slow command/address input slew rate 0.5 V/
| 20pF I 10pF | ns. If the slew rate is less than 0.5 V/ns, timing must be derated: tis has an additional 50ps per
| l = | each 100 mV/ns reduction in slew rate from the 0.5 V/ns. ti4 has Ops added, therefore, it remains
| Full drive strength Half drive strength [ constant. If the slew rate exceeds 4.5 Vins, functionality is uncertain.
L I 22. READs and WRITEs with auto precharge must not be issued until tras (vin) can be satisfied prior to
5. The CK/CK# input reference voltage level (for timing referenced to CK/CK#) is the point at which the internal PRECHARGE command being issued.
CK and CK# cross; the input reference voltage level for signals other than CK/ CK# is Vbpaze. 23. The refresh period equals 64ms. This equates to an average refresh rate of 7.8125us
6. ACKand CK# input slew rate 21 Vins (2 V/ns if measured differentially) is assumed for all 24. This is not a device limit. The device will operate with a negative value, but system performance
parameters. could be degraded due to bus turnaround.
7. AlIAC timings assume an input slew rate of 1 V/ns. 25. ltis recommended that DQS be valid (HIGH or LOW) on or before the WRITE command. The case
8. CAS latency definition: with CL = 2, the first data element is valid at (tck + tac) after the clock at shown (DQS going from High-Z to logic low) applies when no WRITEs were previously in progress
which the READ command was registered; for CL = 3, the first data element is valid at (2 x tck + on the bus. If a previous WRITE was in progress, DQS could be HIGH during this time, depending
tac) after the first clock at which the READ command was registered. on tpass.
9. Timing tests may use a ViL-to-Vii swing of up to 1.5V in the test environment, but input timing is still ~ 26. The maximum limit for this parameter is not a device limit. The device will operate with a greater
referenced to Voparz or to the crossing point for CK/CK#. The output timing reference voltage level value for this parameter, but system performance (bus turnaround) will degrade accordingly.
is Voparz. 27. Atleast 1 clock cycle is required during twr time when in auto precharge mode.
10. Clock frequency change is only permitted during clock stop, power-down, or self refresh mode. 28. Clock must be toggled a minimum of two times during the txsr period.
11. In cases where the device is in self refresh mode for tcke, tcke starts at the rising edge of the clock
and ends when CKE transitions HIGH.
12. toa = (twritck) + (tre/tck): for each term, if not already an integer, round up to the next highest integer.
13. Referenced to each output group: For x32, DQS0 with DQ[7:0]; DQS1 with DQ[15:8]; DQS2 with
DQJ23:16]; and DQS3 with DQ[31:24].
14. DQ and DM input slew rates must not deviate from DQS by more than 10%. If the DQ/DM/ DQS
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FIGURE 3 — 152-BALL BGA PACKAGE
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NOTE: (1) Dimension applies to solder ball post reflow on @0.35 ball pad.

All linear dimensions are millimeters and parenthetically in inches
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ORDERING INFORMATION

MERCURY SYSTEMS
MS

PRODUCT FAMILY

46 = LPDDR SDRAM

OPERATING VOLTAGE RANGE

H=1.8Vv/1.8V

CONFIGURATION

64 Meg x 32

DEVICE VERSION

L2 = 2-die stack, standard addressing

PACKAGE CODES

SB = 152 Ball BGA — 1.28 mm max thickness

LPDRAM ACCESS TIME
X = Speed Grade

Speed Grade | Clock Rate | CAS Latency
-5* 200 MHz CL3
-54* 185 MHz CL3
-6 166 MHz CL3
-75 133 MHz CL3

OPERATING TEMPERATURE

| = Industrial Temperature (-40°C to +85°C)
C = Commercial Temperature (0°C to +70°C)

* Optional speed grades — contact factory for availability.
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Document Title
2Gb LPDDR (2 x 32Mx32)

Revision History

Rev # History Release Date Status

Rev 0 Changes (Pg. 1-12) March 2012 Preliminary
0.1 Create new data sheet

Rev 1 Changes (Pg. All) (ECN 10156) August 2016 Preliminary
1.1 Change document layout from Microsemi to Mercury Systems
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